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The research program at the Naval Postgraduate School exists to support the graduate education of our 
students.  It does so by providing military-relevant thesis topics that address issues from the current needs 
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superiority of the Navy/Department of Defense (DoD).  It keeps our faculty current on Navy/DoD issues, 
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sectors.  Their unique knowledge of the operational Navy, when combined with a challenging thesis project 
that requires them to apply their focused graduate education, is one of the most effective methods for both 
solving Fleet problems and instilling the life-long capability for applying basic principles to the creative 
solution of complex problems. 
The research program at the Naval Postgraduate School consists of both reimbursable (sponsored) and 
institutionally funded research.  The research varies from very fundamental to very applied, from 
unclassified to all levels of classification. 
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other government agencies, and the private sector in defense-related 
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 Naval Postgraduate School Institutionally Funded Research (NIFR) Program: 
The institutionally funded research program has several purposes:  1) to provide 
the initial support required for new faculty to establish a Navy/DoD-relevant 
research area, 2) to provide support for major new initiatives that address near-
term Fleet and OPNAV needs, 3) to enhance productive research that is 
reimbursably sponsored, and 4) to cost-share the support of a strong post-
doctoral program. 
 
     In 2007, the level of research effort overall at the Naval Postgraduate School was XXX faculty work 
years and exceeded $102.9 million.  The reimbursable program has grown steadily to provide the faculty 
and staff support that is required to sustain a strong and viable graduate school in times of reduced budgets.  
In FY2007, over XX% of the research program was externally supported.  A profile of the sponsorship of 


































Figure 1. Profile of NPS Research and Sponsored Programs 
($102.9M) 
      
 
The Chief of Naval Operations is the largest Navy external sponsor.  The Naval Postgraduate School also 
supports the Systems Commands, Warfare Centers, Navy Labs and other Navy agencies.  A profile of 




      
 
These are both challenging and exciting times at the Naval Postgraduate School and the research program 
exists to help ensure that we remain unique in our ability to provide education for the warfighter. 
 
 
      Daniel C. Boger 
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Established in 1965, the Defense Resources Management Institute (DRMI) conducts professional education 
programs in resources management for senior military officers from all services and senior civilian officials 
from the United States and allied nations. The goal of the Institute's programs is to improve decision-
making skills related to the allocation and use of scarce resources in modern defense organizations. The 
DRMI programs are sponsored by the Office of the Secretary of Defense and use NPS faculty to teach its 
programs, which are conducted at NPS and other locations worldwide.  Since 1965, over 14,000 U.S. and 





The DRMI research program is sponsored by the Office of the Secretary of Defense and is designed to 
support the multidisciplinary nature of the curriculum. The program exceeded $129K in 2007. 
  
 
RESIDENT COURSES OFFERED: 
 
• Defense-Resources Management  
• International Defense-Resources Management 
• Senior International Defense-Resources Management 
• Multiple-Criteria Decision Making 
• Budget Preparation, Execution, and Accountability 
• Financial Integrity, Accountability, and Transparency 
• Streamlining Government through Outsourcing, Privatization, and Public-Private Partnerships 





DRMI’s multidisciplinary faculty is drawn from the fields of management, economics, operations research, 




RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source. The Defense 










LaCivita, Charles J. 




























































































































DEFENSE RESOURCES MANAGEMENT INSTITUTE 
 
9 
MODELING STABILITY OPERATIONS - RESEARCH SUPPORT 
Robert M. McNab, Associate Professor 
Defense Resources Management Institute 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE: Support of Representing Urban Cultural Geography project. 
 
 
EASTERN NORTH CAROLINA MARINE CORPS FORCES AND INSTALLATIONS HIGH-
INTENSITY HURRICANE EVACUATION DECISION SUPPORT 
Eva Regnier, Assistant Professor 
Defense Resources Management Institute 
Sponsor: Marine Corps Installations East 
 
OBJECTIVE:  To provide technical assistance on the problem of the decision to evacuate Eastern North 
Carolina Marine Corps Forces and Installations (ENCMCFI) in the face of an inbound major hurricane 
(mid-category three or higher), with reporting in September 2007. 
 
 
FRAMEWORKS FOR THE INTEGRATION OF ATMOSPHERIC-OCEANIC SCIENCE AND 
FORECASTING WITH OPERATIONAL DECISION-MAKING 
Eva Regnier, Assistant Professor 
Defense Resources Management Institute 
Sponsor: National Science Foundation 
 




ADVANCED ANALYTICAL DECISION-MAKING RESEARCH AND WORKSHOPS 
Kent D. Wall, Professor 
Defense Resources Management Institute 
Sponsor: The Boeing Company 
 
OBJECTIVE:  To enhance the joint understanding of common analytical techniques that can be employed 
in the public and private sector in the support of multi-criteria decision-making.  The focus will be on the 
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The Naval Postgraduate School's Department of National Security Affairs (NSA) specializes in the study of 
international relations, security policy, and regional studies. NSA is unique because it brings together 
outstanding faculty, students from the Army, Air Force, Navy, Marines, National Guard and various 
civilian agencies, and scores of international officers from dozens of countries for the sole purpose of 
preparing tomorrow's military and civilian leaders for emerging security challenges. 
 The faculty is made up of approximately fifty professors and instructors. Most are full-time faculty at 
NPS, and approximately twenty-five are tenured or tenure-track. Every member of the faculty is a specialist 
in an aspect of security studies or in the politics and culture of a specific region. The faculty members are 
drawn from the top Ph.D.-granting institutions in history, political science, and economics. They are deeply 
involved in cutting edge academic research and publication, enhancing their ability to provide superior, 
graduate level education in support of U.S. national security interests. The study of security studies at NPS 
has been listed among the top ten universities in the 2006-2007 Faculty Scholarly Productivity (FSP) Index 
in the International Affairs and Development category (for more details, please click here.) The faculty 
pride themselves on being responsive to the evolving needs of research and curricula sponsors, which 
creates a dynamic and exciting environment for students. Unlike other graduate programs, faculty, not 
research assistants, actually teach all classes. 
The NSA Department focuses on Master's-level graduate education in Regional and International 
Security Studies, offering a wide range of interdisciplinary, in-residence degree programs in these fields. 
NSA Master's programs require between twelve and eighteen months of in-residence study to complete. 
Most require completion of a Master's thesis, or supplementary language training at the Defense Language 
Institute, also located in Monterey. NSA also offers a Ph.D. in Security Studies, which requires a minimum 
of two years of in-residence work beyond completion of a related Master's degree. 
The Department also supports U.S. national security policy by providing a variety of mobile education 
formats and locally hosted short courses and by pushing research findings directly to the policy-making and 
implementing communities via the Center for Contemporary Conflict. 
NSA also maintains close relations with three affiliated centers, the Center for Civil-Military 
Relations, the Center for Stabilization and Reconstruction Studies, and the Center of Homeland Defense 
and Security. Each of these contributes at the intersection of the academic and policy spheres in their 
respective substantive areas, and NSA faculty frequently work within them, according to their areas of 
expertise. All of these institutions are components of NPS’s School of International Graduate Studies, 





• Strategic Studies 
• Regional Security Studies 
• Resource Planning 
• Management for International Defense 





• Master of Arts in National Security Affairs 
• Master of Arts in Security Studies 





• Strategic Studies 
• Comparative Politics 
• Terrorism, Ethnic Conflict, and Sub-State Actors in Security Studies 




• Joint Intelligence 
• Regional Security Studies 
• Civil-Military Relations and International Security 





• Center for Contemporary Conflict 
• Center for Civil-Military Relations 
• Center for Stabilization Reconstruction and Studies 
• Center for Homeland Defense and Security 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source. The 
Department of National Security Affairs’ program exceeded $2,194K in 2007. A profile of the sponsored 
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Anne Clunan, Assistant Professor 
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE:  To assess the command and control challenges that civilian and military planners face 
when dealing with “ungoverned spaces” and the weapons of mass destruction proliferation and terrorism 
threats that arise from them. 
 
 
THE U.S. JOINT FORCES COMMAND AND NAVAL POSTGRADUATE SCHOOL 
PROFESSIONAL SEMINAR PARTNERSHIP 
Anne Clunan, Assistant Professor 
Department of National Security Affairs 
Sponsor: U.S. Joint Forces Command 
 
OBJECTIVE:  To provide professional and technical subject matter expertise to U.S. Joint Forces 
Command (USJFCOM) headquarters, and to acquaint Naval Postgraduate School faculty and students with 
ongoing JFCOM analysis interests. The United States Joint Forces Command, in collaboration with the 
Center for Contemporary Conflict at the Naval Postgraduate School, will conduct an on-site graduate 
seminar on national security threats posed by “ungoverned spaces” within sovereign states. The basic 
concept is to expand JFCOM’s understanding of ungoverned spaces beyond the traditional notions of 
“failed states” to include areas that are located within otherwise functioning states, but over which the state 
is unable to exercise sovereign control, such that non-state actors take over their de facto governance. 
 
 
SOUTH ASIAN CONSULTATIONS 
Zachary S. Davis, Research Professor 
Department of National Security Affairs 
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE:  To provide the sponsor with written reports and insights on topics pertaining to South 




SUPPORT OF NAVAL INTELLIGENCE RESEARCH AND EDUCATION 
CAPT Timothy J. Doorey, USN, Military Faculty  
Department of National Security Affairs 
Sponsor: Office of Naval Intelligence 
 
OBJECTIVE:  To provide resources for Navy 1630 (intelligence officers) research and education, and to 
provide facility support to ensure Navy 1630 student education. 
 
 
CHEMICAL, BIOLOGICAL, RADIOLOGICAL, AND NUCLEAR JOINT PROJECT MANAGER-
INFORMATION SYSTEMS DATA SUPPORT 
Thomas H. Johnson, Research Associate Professor  
Department of National Security Affairs 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE:  To ensure continued support for the implementation of the Chemical, Biological, 
Radiological, Nuclear Data Model across the Joint Program Executive Office, Chemical Biological 
Defense, in support of the Joint Project Manager, Information Systems, Software Support Activity. 
 




JPM-IS JEM DATA ACCREDITATION SUPPORT 
Thomas H. Johnson, Research Associate Professor  
Department of National Security Affairs 
Sponsor: Information Systems Joint Program Office 
 
OBJECTIVE: Continuing support for the Joint Effects Model Program. 
 
 
NATO AND INTERNATIONAL COORDINATION OF CHEMICAL, BIOLOGICAL, 
RADIOLOGICAL, AND NUCLEAR DATA 
Thomas H. Johnson, Research Associate Professor  
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
SUMMARY:  The primary goal of the Chemical, Biological, Radiological, and Nuclear (CBRN) Data 
Model, which is founded on the NATO Joint Command, Control, and Communication Information 
Exchange Model (JC3IEDM), is to eliminate system interoperability failures by mapping legacy CBRN 
data to a common reference schema. 
 
 
RESEARCH ON CULTURAL AND CONFLICT STUDIES 
Thomas H. Johnson, Research Associate Professor  
Department of National Security Affairs 
Sponsor: TRADOC Analysis Center-Monterey 
 




THE ROLE OF FOREIGN AREA OFFICERS IN THE 21ST CENTURY: MILITARY 
APPLICATIONS OF LANGUAGE AND CULTURE 
Thomas H. Johnson, Research Associate Professor  
Department of National Security Affairs 
Sponsor: Air University Cultural and Language Center 
 
OBJECTIVE:  The principal investigator and invited subject matter experts will convene a conference in 
July 2007 to discuss the way ahead for foreign area officers. 
 
 
SHI’A POLITICS AND RELIGIOSITY: LOOKING BACK TO LOOK AHEAD 
Abbas Kadhim, Assistant Professor  
Department of National Security Affairs 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE:  To complete and publish one edited volume on the study of Shi’a resurgence, one book 
manuscript on the formation of the Shi’a school of theology and its current role in the political life of the 
Middle East, and four articles/book chapters. To develop a new research program on the relationship 








IDENTIFYING AND ATTRIBUTING RESPONSIBILITY FOR BIOLOGICAL WEAPONS USE 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE:  To assess the challenges that policy-makers and military commanders face in correctly 
identifying and attributing responsibility for the use of biological warfare agents. Looking at past cases 
from World War II to the present, four categories of biological warfare use will be examined: actual use of 
biological weapons, suspected use of biological weapons, claimed use of biological weapons, and natural 
occurrences of biological outbreaks. 
 
 
STRATEGIC STABILITY IN SOUTH ASIA: U.S. POLICY OPTIONS 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs 
Sponsor: Department of Energy 
 
OBJECTIVE:  The Naval Postgraduate School Center for Contemporary Conflict (CCC) will conduct a 
two-year project that will draw on civilian and military officials and non-governmental experts from India, 
Pakistan, and the United States to identify practical policy measures these countries might consider to 
reduce the threats from nuclear arsenals and potential Indo-Pakistani hostiles. Specifically, the CCC will 
conduct two workshops (one in New Delhi, India, and the other in Islamabad, Pakistan) and a conference 
(in Monterey, California) to analyze the key military elements that affect conventional and nuclear 
deterrence and strategic stability in South Asia. 
 
 
THE U.S.–INDIAN GLOBAL PARTNERSHIP: REGIONAL SECURITY IMPLICATIONS 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE:  To examine potential avenues of cooperation between the United States and India for the 
global partnership outlined by President George W. Bush and Prime Minister Manmohan Singh on 18 July 
2005. This study will explore potential areas of cooperation with India; outline likely implications of such 
cooperation for other regional actors; assess the broader costs and benefits for American interests; and 
identify possible policy responses for the United States, both to enhance the global partnership and to 
minimize potential negative consequences throughout Asia. 
 
 
THE U.S.–INDIAN STRATEGIC PARTNERSHIP II:  A TRACK-TWO DIALOGUE FOR 
LONGTERM SECURITY COOPERATION 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE:  To examine issues affecting longterm strategic cooperation between the U.S. and India by 
examining potential areas for strategic cooperation, assessing challenges, and formulating ideas for new 
strategies to enhance U.S.-India strategic ties over the next decade. This is the second in a series of track 
two dialogues between the U.S. and India. 
 
 




THE U.S.–PAKISTANI STRATEGIC PARTNERSHIP: A TRACK-TWO BILATERAL PROJECT 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE:  To bring high-level Pakistani and U.S. experts together to examine potential avenues for 
long-term strategic cooperation between the U.S. and Pakistan. This will be the second in a series of 
workshops examining issues critical to U.S.-Pakistan relations. 
 
 
WEAPONS OF MASS DESTRUCTION PROLIFERATION: 2020 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs 
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE:  To convene a conference in June 2007 to examine the capabilities and motivations of ten to 
twelve countries to acquire nuclear, biological, and/or chemical weapons and ballistic missile delivery 
systems over the next ten to fifteen years. 
 
 
WEAPONS OF MASS DESTRUCTION PROLIFERATION: 2020 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE:  The principal investigators and invited subject matter experts will convene at a pair of 
conferences -- one in June 2007 in Europe and another in August 2007 in Asia or Hawaii -- to examine the 
capabilities and motivations of ten to twelve countries to acquire nuclear, biological, and/or chemical 
weapons and ballistic missile delivery systems over the next ten to fifteen years. 
 
 
WEAPONS OF MASS DESTRUCTION SEMINAR SERIES 
Peter R. Lavoy, Assistant Professor 
Department of National Security Affairs 
Sponsor: Federal Bureau of Investigation 
 
OBJECTIVE:  To conduct a series of academic seminars on topics related to weapons of mass destruction 
proliferation for regional concentrations of Federal Bureau of Investigation agents and associated U.S. 
government professionals (assistant district attorneys, customs officers, etc.). 
 
 
HOMELAND DEFENSE AND SECURITY LEADERSHIP DEVELOPMENT (DIGITAL 
LIBRARY) 
Ted Lewis, Professor 
Department of National Security Affairs 
Sponsor: Department of Homeland Security 
 








HOMELAND DEFENSE AND SECURITY LEADERSHIP DEVELOPMENT (INFORMATION 
TECHNOLOGY SUPPORT) 
Ted Lewis, Professor 
Department of National Security Affairs 
Sponsor: Department of Homeland Security 
 




HOMELAND DEFENSE AND SECURITY LEADERSHIP DEVELOPMENT (INSTRUCTION) 
Ted Lewis, Professor 
Department of National Security Affairs 
Sponsor: Department of Homeland Security 
 
OBJECTIVE:  For use in Homeland Defense and Security Leadership Development Program instruction. 
 
 
DOMESTIC POLITICS AND REGIONAL SECURITY IN SOUTHEAST ASIA 
Michael Malley, Assistant Professor 
Department of National Security Affairs 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE:  To write and publish a book and articles; to formulate new research initiatives. 
 
 
FACILITATING COOPERATIVE RESEARCH AND EXCHANGES BETWEEN NASA AMES 
RESEARCH CENTER AND THE NAVAL POSTGRADUATE SCHOOL 
James C. Moltz, Associate Professor 
Department of National Security Affairs 
Sponsor: NASA Ames Research Center 
 
OBJECTIVE:  To facilitate cooperative research and exchanges between the NASA Ames Research 
Center and the Naval Postgraduate School to assist U.S. space exploration, increase capabilities, and 
promote understanding of possible future problems. 
 
 
COUNTER-PROLIFERATION AND INTERNATIONAL SECURITY: CHALLENGES IN THE 
21ST CENTURY 
James Russell, Senior Lecturer  
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE:  To convene a conference at the Naval Postgraduate School in June 2007 to examine the 
challenges facing the U.S. and the international community in countering the proliferation of weapons of 
mass destruction to state and non-state actors. 
 
 
THE MILITARIZATION OF ENERGY SECURITY 
James Russell, Senior Lecturer  
Department of National Security Affairs 
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE:  To assess issues that may arise if control of energy resources, or the rights of buyers and 
sellers in the energy marketplace, become casus belli in themselves, or explicit objects of coercive strategic 
behavior by governments.  This project will produce a report and briefing for the sponsor to inform their 




interests on the impact of changes in the supply of energy on patterns of international conflict and 
alignment, and on the strategic behavior that underlies these. The project will involve travel by the 
principal investigator to brief the sponsor in Washington, D.C., and a workshop hosted at the Naval 
Postgraduate School, bringing in experts to present and write on the topic, eventually producing a book. 
 
 
AN OPEN SOURCE COLLECTION AND ANALYSIS EFFORT ON ANTI-SATELLITE 
ORGANIZATIONS 
James Russell, Senior Lecturer  
Department of National Security Affairs 
Sponsor: National Air and Space Intelligence Center 
 
OBJECTIVE:  To research the capabilities of states in Asia that are pursuing anti-satellite programs. 
 
 
PROLIFERATION PATHWAYS AND SUPPLIER NETWORKS: IMPLICATIONS FOR 
INTERDICTION AND COUNTER-PROLIFERATION 
James Russell, Senior Lecturer  
Department of National Security Affairs 
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE:  To examine the organization, techniques, processes, and deception and denial practices on 
past and current networks involved in the procurement of weapons of mass destruction (WMD) and/or 
related technology, expertise, or materials; to explore commonalities and differences among networks; to 
assess whether there have been evolutionary or revolutionary trends over time; and to estimate the likely 




WEAPONS OF MASS DESTRUCTION PROLIFERATION NETWORKS: MINIMIZING SUPPLY 
AND DISRUPTING TRANSFER 
James Russell, Senior Lecturer  
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE:  To examine the organization, techniques, processes, and deception and denial practices of 
past and current networks involved in the procurement of weapons of mass destruction (WMD) and/or 
related technology, expertise, or materials; to explore commonalities and differences among networks; to 
assess whether there have been evolutionary or revolutionary trends over time; and to estimate the likely 




WEAPONS OF MASS DESTRUCTION PROLIFERATION NETWORKS: THE ROLE OF 
EUROPEAN SUPPLIERS 
James Russell, Senior Lecturer  
Department of National Security Affairs 
Sponsor: Defense Intelligence Agency 
 
OBJECTIVE:  To assess the involvement of European industrial suppliers in the proliferation of weapons 
of mass destruction (WMD) by both state and non-state actors. This project will produce a report and 
briefing for the sponsor on this issue to inform their efforts in targeting proliferation problems. The project 
will involve travel to Europe by the principal investigator for field research and to liaison with European 
government officials involved in export controls and WMD counter-proliferation policies. 
 
 




BLUNDERS IN MILITARY AND FOREIGN AFFAIRS 
Zachary Shore, Associate Professor 
Department of National Security Affairs 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE:  To draft a book-length manuscript and write an article-length version of same; to conduct 
research in the U.S. and abroad; and to develop contacts for future support. 
 
 
THE COMPARATIVE RECEPTION OF INTERNATIONAL LAW 
Scott N. Siegel, Assistant Professor 
Department of National Security Affairs 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE:  To establish a new database on compliance, conduct case studies, submit a book proposal, 
write an article-length version of same, conduct research abroad, and develop contacts for future support. 
 
 
THE RUSSIAN-AMERICAN STUDY GROUP ON STRATEGIC CRISIS MANAGEMENT 
Mikhail Tsypkin, Associate Professor  
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
SUMMARY:  During fiscal year 2006, this bilateral research effort will expand its previous scope of work 
to explore the core aspects of the U.S.-Russian strategic relationship, with the primary focus of moving 
away from mutual assured destruction and towards cooperation in countering international terrorism. 
 
 
THE U.S.-RUSSIA STUDY GROUP ON STRATEGIC CRISIS MANAGEMENT 
Mikhail Tsypkin, Associate Professor 
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE:  To continue to explore options for enhancing U.S.-Russian cooperation in strategic crisis 
management by leveraging mutual concerns over the threat posed by nuclear terrorism, as well as bilateral 
tensions over perceived legacy postures of mutual assured destruction. 
 
 
STATE AND CIVIL SOCIETY IN SOUTHEAST ASIA 
Vu Tuong, Assistant Professor 
Department of National Security Affairs 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE:  To complete and publish one edited volume on the study of Southeast Asian politics, one 
book manuscript on state formation and post-colonial transformation in Pacific Asia, four articles/book 
chapters on economic reform and political instability in Indonesia and Vietnam, and to develop a new 








CASE STUDIES ON MILITARY DOCTRINE AND MISPERCEPTION 
Christopher Twomey, Assistant Professor 
Department of National Security Affairs 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:  To deepen our understanding of the way in which differences in military doctrines can 
impede diplomacy and evaluations of the balance of power.  The principal investigator plans to write a new 
case, complete edits of the manuscript, develop a book proposal, and spin off an article. 
 
 
THE U.S.-CHINA STRATEGIC DIALOGUE, PHASE II 
Christopher Twomey, Assistant Professor 
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE:  To continue a track two dialogue on Sino-American strategic nuclear issues in order to 
improve mutual understanding and reduce the possibility of political or military conflict between China and 
the United States. 
 
 
THE U.S.-CHINA STRATEGIC DIALOGUE, PHASE III 
Christopher Twomey, Assistant Professor 
Department of National Security Affairs 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE:  To continue a track two dialogue on Sino-American strategic nuclear issues in order to 
improve mutual understanding and reduce the possibility of political or military conflict between the 
People’s Republic of China and the United States. 
 
 
ARMS CONTROL FUTURE ISSUES 
James J. Wirtz, Professor 
Department of National Security Affairs 
Sponsor: Strategic Systems Program 
 
OBJECTIVE:  To provide support to the Navy Treaty Implementation Program (NTIP) by facilitating 
research on the future of arms control and deterrence, and by supporting NTIP treaty exercises. 
 
 
SENIOR RESEARCH FELLOW 
David S. Yost, Professor 
Department of National Security Affairs 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE:  Professor Yost of the Naval Postgraduate School will be detailed to the NATO Defense 
College in Rome as a Senior Research Fellow on a reimbursable basis for the period of 1 October 2004 
through 30 September 2007. This arrangement may be extended for an additional period of time upon 
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Ear, S., “Does Aid Dependence Worsen Governance?” International Public Management Journal, 
September 2007. 
 
Ear, S., “The Political Economy of Aid and Governance in Cambodia,” Asian Journal of Political Science, 
April 2007. 
 
Johnson, T.H., “On the Edge of the Big Muddy: The Taliban Resurgence in Afghanistan,” China and 
Eurasian Forum Quarterly, 5, No. 2, 93-129, 2007. 
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Johnson, T.H. and Mason, M.C., “Understanding the Taliban and Insurgency in Afghanistan,” Orbis: A 
Journal of World Affairs, 51, No. 1, 2007. 
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The Department of Computer Science provides graduate training and education in major areas of computer 
science. Both basic and advanced graduate courses are offered. Course work and research lead to either the 
degree of Master of Science, Doctor of Philosophy, or Master of Computing Technology. The requirements 





• Computer Science 
• Software Engineering 





• Master of Science in Computer Science 
• Master of Science in Software Engineering 
• Master of Science in Modeling, Virtual Environments, and Simulation 
• Master of Computing Technology and associated certificates 
 
• Doctor of Philosophy in Computer Science 
• Doctor of Philosophy in Software Engineering 
• Doctor of Philosophy in Modeling, Virtual Environments, and Simulation 
 
 
RESEARCH THRUSTS AND FACULTY EXPERTISE: 
 
Software Engineering: 
Professor Valdis Berzins, Professor Ted Lewis, Professor Luqi, Associate Professor Mikhail Auguston, 
Associate Professor Doron Drusinsky, Associate Professor J. Bret Michael, Associate Professor Man-Tak 
Shing, Senior Lecturer Loren Peitso, and Visiting Professor Richard Riehle 
 
Databases: 
Associate Professor C.T. Otani and Research Associate Arijit Das 
 
Information Security: 
Professor Cynthia E. Irvine, Associate Professor George Dinolt, Research Associate Professor Karen 
Burke, Research Associate Professor William Murray, Research Associate Paul Clark, Lecturer Scott Cote, 
Senior Lecturer Chris Eagle, Lecturer J.D. Fulp, Senior Lecturer Daniel Warren, Research Associate Thuy 
Nguyen, Research Associate Tim Vidas, and Research Associate Charles Prince  
 
Autonomous Systems: 
Professor Neil Rowe, Associate Professor Chris Darken, Associate Professor Craig Martell, Assistant 
Professor Mathias Kolsch, Assistant Professor Kevin Squire, and Research Associate Tad Masek 
 
MOVES Institute (Modeling, Virtual Environments, and Simulation): 
Associate Professor Rudy Darken, Assistant Professor Amela Sadagic, Lecturer Eric Bachmann, Senior 
Lecturer John Falby, Lecturer Perry McDowell, Military Faculty CDR Joseph Sullivan, and Research 
Professor John Hiles 
 
Networks: 
Professor Gurminder Singh, Associate Professor G.M. Lundy, Associate Professor Geoffrey Xie, and 












• Computer Science Learning Resource Center 
• Introductory Computer Security Laboratory 
• Computer Information Security Laboratory 
• Public Key Infrastructure Laboratory 
• Introductory PC Network Laboratory 
• Intermediate Local Area Network Laboratory 
• Wireless and Mobile Computing Laboratory 
• Autonomous Robotics Coordination Laboratory 
• Software Engineering Laboratory 





• Center for Information Security (INFOSEC) Studies  
• Research (CISR) Software Engineering Center 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School's sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
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Otani, C. Thomas 
Associate Professor and 
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ONESAF BEHAVIOR VERIFICATION AUTOMATION 
Mikhail Auguston, Associate Professor 
Department of Computer Science 
Sponsor: TRADOC Analysis Center-Monterey 
 




ACHIEVING DEPENDABILITY IN SYSTEMS WITH OPEN ARCHITECTURES 
Valdis Berzins, Professor 
Department of Computer Science 
Sponsor: Program Executive Officer for Integrated Warfare Systems 
 
OBJECTIVE:  To improve, extend, and develop methods for achieving dependability in open 
architectures. The main problem is how to practically achieve dependability in software intensive systems 
with many possible configurations when the actual configuration of the system is subject to frequent and 
possibly rapid change, and the environment of typical reusable subsystems is variable and unpredictable. 
New approaches will be explored because conventional testing techniques are not effective in this context. 
 
 
THE ARMY BASIC RESEARCH REVIEW 
Valdis Berzins, Professor 
Department of Computer Science 
Sponsor: Acquisition Support Center 
 
OBJECTIVE:   To serve on the panel that will be evaluating Army Basic research activities in human 
performance and cognitive research. 
 
 
AUTOMATICALLY GENERATING TEST SCRIPTS 
Valdis Berzins, Professor 
Department of Computer Science 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE:  To promote collaboration and communication between subject matter experts by extending 
Wiki technology with advanced knowledge-engineering concepts developed, or in development, by the 
Naval Postgraduate School. This will greatly aid development of complex systems or systems-of-systems, 
as well as provide a tool for smart information retrieval, integration, and sharing. This technology will be 
applied to the automatic generation of test scripts from joint doctrine and DODAF architectural artifacts. 
 
 
COMMON SOFTWARE ARCHITECTURE FOR GROUND-BASED MILITARY VEHICLE 
SYSTEMS 
Valdis Berzins, Professor 
Department of Computer Science  
Sponsor: Tank Automotive Research Development and Engineering Center 
 
OBJECTIVE: To define a common software architecture/product line for ground-based military vehicle 
systems. To improve development, the right technology mix is needed in the areas of common software 
(embedded with common architecture), vehicle electronics (vetronics), and data-bus capability. The 
principal investigator will focus on the establishment of real-time requirements for SOS COE, operating 
system and hardware, investigation into best hardware solution for real-time control and the appropriate 





FUTURE FORCE WARRIOR HUMAN SYSTEMS INTEGRATION EXPERIMENTATION AND 
ANALYSIS 
Christian Darken, Assistant Professor 
Department of Computer Science 
Sponsor: TRADOC Analysis Center-Monterey 
 




AN INFRASTRUCTURE FOR REALISTIC INFANTRY OPERATIONS IN DELTA3D 
Christian Darken, Assistant Professor  
Department of Computer Science 
Sponsor: Navy Modeling and Simulation Office 
 
OBJECTIVE:  Development of software to be incorporated in the Delta3D game/simulation engine for the 
purpose of detailed simulation of indivdual dismounted combatants. 
 
 
INVESTIGATING ATC PROCEDURES FOR SIMULTANEOUS, NON-INTERFERING FLIGHT 
WITHIN THE NATIONAL AIRSPACE SYSTEM 
Christian Darken, Assistant Professor 
Department of Computer Science 
Sponsor: Federal Aviation Administration 
 




MODELING CLOSE-RANGE, QUICK-REACTION ENGAGEMENTS 
Christian Darken, Assistant Professor 
Department of Computer Science 
Sponsor: TRADOC Analysis Center-Monterey 
 
SUMMARY:   Close-range, quick-reaction engagements are situations where an armed, hostile combatant 
suddenly becomes visible in the vicinity of a soldier (within approximately 50 meters). In such situations, 
the soldier must quickly respond to the threat without specific instructions from a team leader. 
 
 
MPESS: AN ANALYSIS OF ALTERNATIVE CONCEPTS FOR FUTURE ARMY MODELING 
AND SIMULATION STRATEGY 
Christian Darken, Assistant Professor 
Department of Computer Science 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE:  To support the Army’s MPESS project by providing expert consultation, development of 
alternative concepts for future army modeling and simulation strategy, and requirements for conceptual and 
data exchange models. 
 
 
ADVANCED CONCEPTS AND COORDINATION FOR HUMAN PERFORMANCE, TRAINING, 
AND EDUCATION 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 






ANNUAL I/ITSEC SPONSORSHIP 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE: To support the Army’s MPESS poject6 by providing expert consultation, development of 
alternative concepts for future Army modeling and simulation strategies, and requirements for conceptual 
and data-exchange models. 
 
 
A DEVELOPMENT PLAN FOR A SCALABLE MARINE CORPS TRAINING ENVIRONMENT 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To conduct early investigation and risk mitigation on a new concept for Marine Corps 
training, whereby applications will be developed in a scalable fashion, from desktop game-based trainers 
up to fully immersive, multi-trainee training systems. The objective is to not only develop the training 
technologies to ensure that positive training is occurring, but also to develop a software/hardware lifecycle 
plan that is advantageous to the Marine Corps over the life of all their training systems. 
 
 
FACILITATING ORGANIZATIONAL LEARNING AND CHANGE THROUGH THE 
NATIONAL EXERCISE PROGRAM 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
Sponsor: Department of Homeland Security 
 
OBJECTIVE:  This program is a collaboration between the MOVES Institute (Modeling, Virtual 
Environments, and Simulation), the Center for Homeland Defense and Security, and the Center for 
International Security and Cooperation at Stanford University. The objective of the program is to study 
how organizations learn from exercises and how this learning can be brought to bear on improved capacity 
for readiness in homeland security. The program will contain a basic research component to determine how 
organizational learning applies to this domain; and an applied research component where prototype 
simulations for exercises will be built and tested. 
 
 
HUMAN SYSTEMS INTEGRATION SUPPORT FOR NAVY MANPOWER, PERSONNEL, 
TRAINING, AND EDUCATION 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
Sponsor: Space and Naval Warfare Systems Center-Charleston 
 
OBJECTIVE:  To facilitate this representation and reporting of proceedings to SPAWAR and the Navy at 
large, as appropriate, as it concerns the M&S enterprise. 
 
 
MERGING MISSION PREPARATION, EXECUTION, AND TRAINING THROUGH HUMAN-
SYSTEMS INTEGRATION 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To complete a capable manpower technology development plan by 18 May 2007. The 
technology development plan will serve as the basis for the FY08-2011 research project. The Naval 









THE MOVES INSTITUTE (MODELING, VIRTUAL ENVIRONMENTS, AND SIMULATION) 
AND CURRICULUM SUPPORT 
Rudolph P. Darken, Associate Professor 
Department of Computer Science 
Sponsor: Navy Modeling and Simulation Office 
 
SUMMARY:  The Naval Postgraduate School, in conjunction with RDA Cheng of the Navy Modeling and 
Simulation Office (NMSO), has established a degree program, the Modeling, Virtual Environments, and 
Simulation (MOVES) curriculum, and a research institute, the MOVES Institute. The degree program 
generates officers capable of filling 6202 P-coded billets upon graduation. The program is roughly half 
computer science and half operations analysis, and produces officers with an understanding of modern 
modeling, virtual environments, and simulation. This proposal seeks to provide faculty, student, and staff 
support on issues of interest to NMSO community stakeholders (analysis, acquisition, training, and the 
Marine Corps) and to couple student theses to NMSO programs. 
 
 
CELLBE RISK REDUCTION ANALYSIS 
George W. Dinolt, Associate Professor 
Department of Computer Science 
Sponsor: National Security Agency 
 
OBJECTIVE:  To design, implement, optimize, and characterize the AES encryption algorithm on single 
and multiple cores of the power PC CellBE processing family. 
 
 
COMPLEX, ADAPTIVE, AGENT RESILIENT CORES LDRD 
George W. Dinolt, Associate Professor  
Department of Computer Science 
Sponsor: Pacific Northwest National Laboratory 
 
SUMMARY:  The principal investigator presented a talk at the Pacific Northwest National Laboratory and 
supported a research project on complex, adaptive agent cores. 
 
 
MODELING, SIMULATION, AND ANALYSIS OF ADVANCED WARFARE ARCHITECTURE 
AND SYSTEMS 
George W. Dinolt, Associate Professor 
Department of Computer Science 
Sponsor: Boeing 
 
OBJECTIVE: To produce demonstrations and comparisoins of numerical trajectory 
modeling/optimization algorithms as applied to the guidance of aerospace vehicles and share modeling 







UNDERSTANDING REMOTE AUTHENTICATION AND IDENTIFICATION OF AUTHORIZED 
PARTIES ACROSS A NETWORK ENVIRONMENT 
George W. Dinolt, Associate Professor 
Department of Computer Science 
Sponsor: National Security Agency 
 
SUMMARY: Supported the National Security Agency (NSA) R22 to addresses “hard problems” in 
authentication. The principal investigator was on site at the NSA during fall 2006 to provide additional 
support as needed. 
 
 
UML-BASED VALIDATION AND VERIFICATION 
Doron Drusinsky, Associate Professor 
Department of Computer Science 
Sponsor: National Aeronautics and Space Administration 
 
OBJECTIVE:  To assist and guide the NASA IV&V Center in UML-based specification modeling, 




AN ANALYSIS OF MALICIOUS SOFTWARE COMPONENTS 
Christopher Eagle, Senior Lecturer 
Department of Computer Science 
Sponsor: Naval Criminal Investigative Service 
 
OBJECTIVE:  To provide analysis of actual malicious software components discovered during the course 
of real-world computer forensics investigations. 
 
 
THE DEVELOPMENT OF WINDOWS RAM FORENSICS ANALYSIS TECHNIQUES 
Christopher Eagle, Senior Lecturer 
Department of Computer Science 
Sponsor: Naval Criminal Investigative Service 
 
OBJECTIVE:  To advance the current state of the art in RAM forensics, specifically as applied to 
computers using the Microsoft Windows NT family of operating systems. 
 
 
SECURITY ANALYSIS OF SOFTWARE TAMPER-PROTECTION MECHANISMS 
Christopher Eagle, Senior Lecturer  
Department of Computer Science 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE: To demonstrate techniques and develop tools for defeating anti-tamper mechanisms in 
sponsor-provided software programs. The measure of effectiveness of each anti-tamper protocol will be 
generated, summarizing the skills and experience level required to bypass each protection mechanism. The 
principal investigators will provide quarterly reports to the sponsor, which may include a training session to 







ADVANCES IN DISK AND NETWORK FORENSICS 
Simson L. Garfinkel, Assistant Professor 
Department of Computer Science 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:   To develop new techniques, algorithms, and working code to further the forensic analysis 
of captured disk drives and network traffic. 
 
 
IMPROVED MARINE CORPS COMMUNICATIONS TECHNOLOGY TESTBED 
John Gibson, Research Associate 
Department of Computer Science 
Sponsor: Marine Corps Systems Command 
 
SUMMARY:   The improved Marine Corps communications technology testbed project is in direct 
support of the Marine Corps Chief Information Officer, Headquarters, USMC C4 office. 
 
 
TWO VIEWS OF SECURITY PROTOCOLS 
Jonathon C. Herzog, Associate Professor 
Department of Computer Science 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:  To establish connections between two cryptographic-protocol analysis methods; and to 
explore research questions raised by those connections. 
 
 
ANALYSES FOR A SECURE, WIRELESS, FEDERAL AVIATION ADMINISTRATION 
INFRASTRUCTURE 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: Federal Aviation Administration 
 
OBJECTIVE:  To investigate wireless transition process recommendations for the FAA, integrity of dat 
and applications in complex, heterogeneous networks, and high-assurance remote authentication for 
sensitive wireless communications. 
 
 
AN ANALYSIS OF FIELD PROGRAMMABLE GATE ARRAY GUIDANCE 
Cynthia E. Irvine, Professor  
Department of Computer Science 
Sponsor: National Security Agency 
 
OBJECTIVE:  The National Security Agency produces guidance for those who must analyze and assess 
systems containing a variety of technologies. Field programmable gate arrays (FPGA) and similar hardware 
devices are becoming increasingly popular alternatives to ASIC and are being incorporated into complex 
and sophisticated system architectures. The objective of this research is to analyze the security issues 
related to FPGAs discussed in a draft guidance document. The analysis will consider the threats to and 
vulnerabilities of FPGAs. The analysis will also provide advice regarding the currently understood risks 







AN ANALYSIS OF XML SECURITY LABELS FOR CONTROL OF ACCESS TO SENSITIVE 
INFORMATION 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: North Atlantic Treaty Organization 
 
OBJECTIVE:  To analyze the use of XML metadata for highly effective control of access to sensitive 
information. The analysis will examine a proposal for XML-security label syntax and processing with 
respect to fundamental computer and communications security principles, as well as to similar activities 
recently undertaken by other organizations. 
 
 
CT-T: COLLABORATIVE RESEARCH - ADAPTIVE SECURITY AND SEPARATION IN 
RECONFIGURABLE HARDWARE 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: National Science Foundation 
 
OBJECTIVE: Embedded devices control everything from the cell-phones in our pockets to the anti-lock 
brakes in our cars. Many of these devices are implemented in reconfigurable hardware, which offers the 
high performance and deterministic timing of traditional asics, combined with the re-programmability of 
software. The goal of this research is to enhance the logistical structure and internal management of 




THE CYBER DEFENSE INITIATIVE WORKSHOP: RESEARCH AND TECHNOLOGY 
FRAMEWORK AND PLAN 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: National Science Foundation 
 
OBJECTIVE:  To develop a framework fo9r moing forward with well coordinated technological, societal, 
and research activities needed to reach the ten-year objective of transforming the cyber-infrastructure to be 
resistant to attack. 
 
 
CYBERCIEGE USE AS A DEFENSIVE INFORMATION OPERATIONS STRATEGY AND 
ANALYSIS TOOL 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To create new movies and sceanrios on patch management for CyberCIEGE. This work 
includes developing tutrorials and scenarious that illustrate the need to routinely apply patches to operting 
systems and applications. 
 
 
THE DEPARTMENT OF DEFENSE INFORMATION ASSURANCE SCHOLARS 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: National Security Agency 
 
OBJECTIVE: To support student research and studies in information assurance. This work will be 
conducted as part of the Information Assurance Scholarship Program. Faculty and staff in the Center for 





participants with guidance and material support relating to prerequisite studies and research leading to 
Master’s and Ph.D. degrees in computer science. 
 
 
HIGH ASSURANCE ARTIFACT DISTRIBUTION PROCEDURES AND APPLICATION OF 
SEPARATION KERNELS 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE:  The U.S. Navy has requirements to separate and manage information according to its 
sensitivity. To this end, several efforts are underway to develop components for composition into systems 
meeting requirements for environments that require high robustness. A problem faced by the developers of 
these components is the lack of an orked example for a high-assurance development framework. The 
Trusted Computing Exemplar (TCX) project has developed such a framework. This research will 
investigate the development of procedures for the near-term, manual distribution of TCX artifacts. In 
addition, this research will involve further investigation of multilevel applications, cross domain solutions, 
and technical exchange. 
 
 
HIGH ASSURANCE PLATFORM SECURITY SUPPORT: PHASE II 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: National Security Agency 
 
OBJECTIVE:  To support the National Security Agency in its mission to provide information security and 
assurance studies and guidance for the design, development, and rollout of high-assurance components in 
support of its long-term vision for networked systems. For purposes of this research, the work is divided 
into three tasks: 1) separation kernel protection profile support, 2) application platform protection support, 
and 3) studies of hardware support for establishing and maintaining a secure state. 
 
 
LIGHTWEIGHT FORMAL METHODS FOR SOFTWARE-SECURITY TESTING 
AUTOMATION 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: Office of Naval Research 
 
SUMMARY:  Testing is a significant element in the production of high assurance systems. Yet current 
testing technologies are labor intensive and lack a formal basis, so that comprehensive testing can seriously 
impede the time-to-market of new products. The development of automated tools for software security 
testing is proposed to address these problems. 
 
 
MODELING FEDERAL AVIATION ADMINISTRATION INFORMATION ASSURANCE USING 
CYBERCIEGE 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: Federal Aviation Administration 
 
OBJECTIVE: To build a set of CyberCIEGE scenarios customized for exploring and demonstrating the 
effects of security choices within the Federal Aviation Administration (FAA) information technology (IT) 
infrastructure. Information assurance issues and characteristics particular to the FAA infrastructure and that 







PHASE IV-HIGH ASSURANCE TESTBED FOR MULTILEVEL INTEROPERABILITY 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:   To demonstrate how U.S. participants can use a single workstation for multilevel access to 
U.S. and coalition wireless area networks at different classification levels. 
 
 
PROTECTION PROFILE AND HARDWARE SECURITY SUPPORT 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: National Security Agency 
 
OBJECTIVE:  To support the National Security Agency in its mission to provide information security and 
assurance studies and guidance for the design, development, and rollout of high-assurance components in 
support of its long-term vision for networked systems. 
 
 
SECURECORE FOR TRUSTWORTHY COMMODITY COMPUTING AND 
COMMUNICATIONS 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: National Science Foundation 
 
OBJECTIVE:  The SecureCore Project will investigate a minimal set of architectural and functional 
features required for trustworthy operation of mobile computing devices. Three target platforms are used to 
span a range of security requirements and design constraints: pocket devices (e.g., contact-less smart card), 
secure embedded systems (e.g., computer in a heart monitor), and mobile computing devices (e.g., 
handheld, web-enabled computer). A clean-slate design will be used to achieve suitable levels of security, 
synergistically integrating the design of the three key components at the heart of modern, mobile, 
computing platforms: the processor hardware, the operating system kernel software, and the networking 
interface. The goal is to achieve security without compromising performance, size, cost, or energy 
consumption. The principal investigators will provide a new, systematic analysis of integrated security 
requirements, a design and architecture for a secure core, and will develop experiments and prototypes to 
demonstrate the types and levels of security achievable for commodity platforms using this secure core. 
 
 
TRUSTED COMPUTING EXEMPLAR, PHASE V: FUNCTIONAL SPECIFICATION AND 
DESIGN 
Cynthia E. Irvine, Professor 
Department of Computer Science 
Sponsor: Office of Naval Research 
 
OBJECTIVE:   To use the Trusted Computing Exemplar Project to address the need for a high-assurance, 




A FIELD-LEVEL COMPUTER EXPLOITATION PACKAGE 
LCDR Vincent Janowiak, USN 
Department of Computer Science 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE:  To develop a portable, solid-state device capable of interrogating a computer system for 





developed exploitation package. The required technologies for this research project include open-source 
Linux “live” distributions, as well as existing Windows- and Linux-based forensic tools.  Researchers also 
intend to include the capability to exploit running Windows-based systems with the same USB key. The 
desired end-state is for personnel in the field to have the capability to quickly gather time-sensitive 
intelligence with minimal computer and forensic expertise. 
 
 
A COMPUTER VISION FOR INTERACTION, TRAINING, AND SURVEILLANCE 
Matthias Kolsch, Assistant Professor 
Department of Computer Science 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:  To obtain funding for a research plan that strives to combine the strengths of Naval 
Postgraduate School departments and interests with the principal investigator’s personal background and 
expertise. The goal is to establish a research thrust that is of international distinction and that leverages and 
furthers the students’ diverse career interests by type closely to teaching. Computer vision is at the core of 




NON-IMAGING SYSTEMS 2 
Matthias Kolsch, Assistant Professor 
Department of Computer Science 
Sponsor: National Geospatial Intelligence Agency 
 




COGNITIVE ASSISTANTS THAT USE MACHINE LEARNING: BOOT CAMP PREPARATION 
AND CONCEPTUAL MODELING 
Luqi, Professor 
Department of Computer Science 
Sponsor: Space and Naval Warfare Systems Command 
 
SUMMARY:   The vision for command and control and information technology capabilities of the future 
includes the use of machine learning to enable systems to respond to an adapting environment. This work 
introduces new problems for the field of software engineering and discusses an approach for preparing 
cognitive systems for deployment. 
 
 
A DEPENDABLE SOFTWARE ARCHITECTURE BASED ON A QUANTIFIABLE 
COMPOSITIONAL MODEL 
Luqi, Professor 
Department of Computer Science 
Sponsor: Air Force Office of Scientific Research 
 
OBJECTIVE:  To create new architectural methods to enable quantitative architectural synthesis for 
dependable systems-of-systems. With the aim of improving software flexibility and ensuring dependability 
of the resultant systems, quantifiable architecture is the crucial abstraction stratum that bridges the great 







DOCUMENTATION-DRIVEN SOFTWARE DEVELOPMENT 
Luqi, Professor 
Department of Computer Science 
Sponsor: U.S. Army Research Office 
 
OBJECTIVE:  To develop an integrated, systematic, documentation-centric approach to software 
development, known as the Documentation Driven Development (DDD) approach. 
 
 
ESTABLISH/MAINTAIN A SOFTWARE ENGINEERING TEST LAB 
Luqi, Professor 
Department of Computer Science 
Sponsor: Joint Information Operations Center 
 
OBJECTIVE:   To establish a lab for the purpose of stress testing real Department of Defense systems, 
with an emphasis on a holistic approach. The systems will be made available through a separate internet 
service provider (ISP) than the Naval Postgraduate School’s ISP in order to enable the testing of different 
access configurations and allow for outside entities to red term the systems. 
 
 
INNOVATIONS FOR REQUIREMENTS ANALYSIS: FROM STAKEHOLDERS’ NEEDS TO 
FORMAL DESIGNS 
Luqi, Professor 
Department of Computer Science 
Sponsor: Various 
 
SUMMARY:  A workshop titled “Innovations for Requirements Analysis: From Stakeholders’ Needs to 
Formal Designs” was the fourteenth in a series of workshops initiated in 1993; the workshop was devoted 




MACHINE LEARNING: BOOT CAMP 
Luqi, Professor 
Department of Computer Science 
Sponsor: Space and Naval Warfare Systems Command 
 
SUMMARY:  The vision for command and control and information technology capabilities of the future 
includes the use of machine learning to enable systems to respond to an adapting environment. 
 
 
THE RISK ASSESSMENT METHODOLOGY OF PROJECTS BASED ON ORIENTATION, 
ALIGNMENT, AND SYNCHRONIZATION OF SOFTWARE COMPONENTS DURING SYSTEM 
DELIVERY AND INTEGRATION 
Luqi, Professor 
Department of Computer Science 
Sponsor: Program Management Office, Modular Brigade Enhancement 
 
SUMMARY:  The Department of Defense (DoD) plans to invest over a trillion dollars into the acquisition 
process in support of new, more capable weapon systems. Despite available policy and statutory guidance, 
the percentage of cost overrun of DoD acquisition processes has considerably increased in the last years. 
This is mainly due to the platform-centric paradigm of the DoD acquisition process, which does not 
consider program interdependencies across organizations. In this research, the principal investigators intend 
to develop a risk management methodology to predict cost, schedule, and performance risks during 






RISK ASSESSMENT IN A SOFTWARE PROJECT 
Luqi, Professor 
Department of Computer Science 
Sponsor: Naval Air Warfare Center-Aircraft Division 
 
OBJECTIVE:  To develop a set of quantitative metrics for four indicators of risk in an evolutionary 
software project. These metrics can be automatically collected early in each cycle in the evolutionary 
development of a software project. 
 
 
RISK ASSESSMENT IN A SOFTWARE PROJECT 
Luqi, Professor 
Department of Computer Science 
Sponsor: Naval Air Warfare Center-Weapons Division 
 
OBJECTIVE: To develop a set of quantitative metrics for four indicators of risk in an evolutionary 
software project. These metrics can be automatically collected early in each cycle in the evolutionary 
development of a software project. They will be the basis for building a formal risk assessment model that 
will make different program managers derive the same projections on the same software project. 
 
 
A SYSTEMATIC METHOD FOR INTERFACING REAL-TIME SYSTEMS AND NON-REAL-
TIME SYSTEMS IN AN ENTERPRISE ENVIRONMENT 
Luqi, Professor 
Department of Computer Science 
Sponsor: Space and Naval Warfare Systems Command 
 
SUMMARY:   The vision for command and control and information technology capabilities of the future 
includes the use of machine learning to enable systems to respond to an adapting environment. This work 
introduces new problems to the field of software engineering and discusses an approach for preparing 
cognitive systems for deployment. 
 
 
BUILDING POLICY SPECIFICATION AND ENFORCEMENT SUPPORT FOR SERVICE-
ORIENTED ARCHITECTURE 
James Bret Michael, Associate Professor 
Department of Computer Science 
Sponsor: SPAWAR Systems Center-San Diego 
 




CONCEPTUALIZATION, INITIAL PROTOTYPING, AND PLANNING FOR THE 
ACCREDITATION OF RADIANT ALLOY 
James Bret Michael, Associate Professor 
Department of Computer Science 
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE:  To assist the Navy Tactical Exploitation of National Capabilities (TENCAP) Program to 







THE DEVELOPMENT OF A MODEL CURRICULUM FOR GRADUATE SOFTWARE 
ENGINEERING EDUCATION 
James Bret Michael, Associate Professor 
Department of Computer Science 
Sponsor: Office of the Undersecretary of Defense 
 
OBJECTIVE:  To develop a model curriculum for graduate software engineering education. 
 
 
THE DEVELOPMENT OF A REFERENCE MODEL IN SUPPORT OF VERIFICATION AND 
VALIDATION OF SYSTEMS 
James Bret Michael, Associate Professor 
Department of Computer Science 
Sponsor: National Aeronautics and Space Administration 
 
OBJECTIVE:  To assist the National Aeronautics and Space Administration Independent Verification and 
Validation Facility in establishing a system reference model to be used to specify the desired behavior of 




RESEARCH ON DISTRIBUTED COMPUTING, SYSTEM DEPENDABILITY, BATTLE 
MANAGEMENT, AND SENSOR AND WEAPONS MANAGEMENT/NETTING FOR BALLISTIC 
MISSILE DEFENSE 
James Bret Michael, Associate Professor 
Department of Computer Science 
Sponsor: Missile Defense Agency 
 
OBJECTIVE:  To support the Missile Defense Agency in the development and assessment of the Global 




EXP-SA: ADAPTIVE, AUTOMATED DETECTION OF EMPLACEMENT OF EXPLOSIVE 
DEVICES 
Neil C. Rowe, Professor 
Department of Computer Science 
Sponsor: National Science Foundation 
 
SUMMARY:  This work focused on the most solvable problem in thwarting improvised explosive devices, 
namely, detection of their emplacement. 
 
 
JOINT MOBILE NETWORK OPERATIONS JOINT TEST AND EVALUATION PROJECT 
Gurminder Singh, Professor 
Department of Computer Science 
Sponsor: Joint Mobile Network Operations Joint Test and Evaluation 
 
OBJECTIVE:  The Joint Mobile Network Operations (JMNO ) Joint Test and Evaluation (JT&E) project 
is chartered to employ multi-service and other Department of Defense support, personnel, and equipment to 
investigate, evaluate, and make recommendations to improve mobile network access and maintain current 
performance.  This work will be accomplished by identifying and developing joint doctrine and 
recommending DOTMLPF changes, enhancing user-connectivity to their service’s information resources 
while maneuvering through the battlespace, enabling interoperability and information assurance between 






SHARED TEXT INPUT 
Gurminder Singh, Professor  
Department of Computer Science 
Sponsor: Naval Postgraduate School Foundation, Inc. 
 
SUMMARY: IP networking is a spectacular success, catalyzing the diffusion of data networking across 
academic institutions, governments, businesses, and homes worldwide. This research addresses these 
challenges through a large-scale effort, bringing together a team that combines both theoretical and 
experimental expertise in data network design and operations. The team will explore a number of 
fundamental questions related to network control and management. 
 
 
LEARNING AND AUTONOMOUS COORDINATION FOR ROBOTICS 
Kevin Squire, Assistant Professor  
Department of Computer Science 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE:  Development of representations and learning algorithms for natural, human-robot 
communication and autonomous, multiple-robot coordination, as applicable to such military applications as 
terrain mapping, disaster and recovery, and unexploded ordinance removal. 
 
 
IMPROVING FIRST-ROUND ACCURACY OF LONG-RANGE NAVAL GUNFIRE USING 
NUMERICAL WEATHER PREDICTION 
LCDR Douglas Wahl, USN  
Department of Computer Science 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE:   To develop an application that will improve the first-round accuracy of long-range naval 
gunfire using numerical weather prediction. 
 
 
COLLABORATIVE RESEARCH – NBD: AN ABSTRACTION-DRIVEN APPROACH TO 
CHARACTERIZING AND DESIGNING NETWORKS WITH ANALYZABLE PROPERTIES 
Geoffrey Xie, Assistant Professor  
Department of Computer Science 
Sponsor: National Science Foundation 
 
SUMMARY:  Researchers investigated a new class of abstractions that are task driven; captured the 
intended performance, security, manageability, or resilience of a network design; and, network wide, 
captured the requirements of the network as a whole rather than of individual devices. 
 
 
COLLABORATIVE RESEARCH – NETS-NBD: A REVOLUTIONARY 4D APPROACH TO 
NETWORK-WIDE CONTROL AND MANAGEMENT 
Geoffrey Xie, Assistant Professor  
Department of Computer Science 
Sponsor: National Science Foundation 
 
OBJECTIVE: The proposed research will address fundamental questions that are key to improving IP 
control and management, proudicing fundamental knowledge that will advance the state of the art in 







AN INVESTIGATION OF SELECTED INFORMATION ASSURANCE TOPICS 
Geoffrey Xie, Assistant Professor  
Department of Computer Science 
Sponsor: National Security Agency 
 
SUMMARY:  Mr. Neal Ziring, the Technical Lead of the National Security Agency Systems and Network 
Attack Center, recently presented a list of information assurance (IA) research topics to the faculty of the 
Department of Computer Science and requested proposals to incorporate some of them into Master’s theses 
or course projects. After careful evaluation of the topics, the principal investigator found that his expertise 
in network security matches very well with four of the IA research topics. This proposal identified these 
topics and described the required budget for tackling these topics. 
 
 
THE SOFTPHONE: OPEN-SOURCE SOFTWARE VOICE OVER INTERNET PROTOCOL 
SOLUTION OVER EPLRS 
Geoffrey Xie, Assistant Professor  
Department of Computer Science 
Sponsor: Marine Corps Systems Command 
 
SUMMARY:  Voice over IP may be the solution to deploy full-duplex telephone-communications services 
to bandwidth-deprived organizations via an existing wireless network infrastructure. The development of a 
software based “VoIPnet” would provide critical primary telephone services to highly-mobile maneuver 
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OVERVIEW:   
Department Overview 
The Department of Defense Analysis is an interdisciplinary program, drawing on a wide range of academic 
specialties. The program provides a focused course of instruction on the dynamics of asymmetric warfare, 
sub-state conflict, terrorism, information operations, and other “high leverage” operations in U.S. defense 
and foreign policy. The core program also provides every student with a strong background in strategic 
















• Special Operations 
• Asymmetric Warfare 
• Sub-State Conflict 
• Terrorism 
• Information Operations 
• Defense and Foreign Policy 





• Center on Terrorism and Irregular Warfare 
  
  
SPONSORED PROGRAM (Research and Academic)-FY2007: 
  
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs include both research and educational activities funded from an external source.  A profile of the 
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THE JOINT THREAT WARNING SYSTEM 
John Arquilla, Associate Professor 
Department of Defense Analysis  
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To conduct research regarding specific areas where special operations forces (SOF) will 




THE JOINT THREAT WARNING SYSTEM: PHASE 2 
John Arquilla, Associate Professor 
Department of Defense Analysis 
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To conduct research regarding specific areas where special operations forces (SOF) will 




THE COMMON OPERATIONS RESEARCH ENVIRONMENT PROGRAM 
Douglas Borer, Associate Professor 
Department of Defense Analysis 
Sponsor: Office of the Deputy Undersecretary of Defense 
 
OBJECTIVE:  To establish a Common Operational Environment (CORE) Program within the Center for 
Terrorism and Irregular Warfare. The intent of this program is to leverage analytical technologies to 




DEFENSE COUNTER TERRORISM TECHNOLOGY 
Nancy Ann Budden, Director 
Defense Counter Terrorism Technology Office of the Secretary of Defense 
Department of Defense Analysis 
Sponsor: Office of the Assistant Secretary of Defense 
 
OBJECTIVE: To promote and support the development, demonstration, and rapid transition of counter 
terrorism technologies in response to critical Department of Defense requirements. The Naval Postgraduate 
School will provide a term Civil Service position to act as the Director for Defense Counter Terrorism 
Technology under the Rapid Reaction Technology Office, DDR&E. 
 
 
THE ECONOMIC IMPACT OF TERRORIST AND NATURAL DISASTERS 
William P. Fox, Professor 
Department of Defense Analysis 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop a mathematic model as indicators for metrics in economic threats 
(INFORMENT) to look at the impact of terrorist attacks on the economy, the effects of raising threat levels, 
and—for comparison—the effects of certain natural disasters on aspects of the global and US economies. 
We will collect data from such manmade and natural disasters over the past twenty-five years according to 
different economic measures of effectiveness and build empirical models of cause and effect to investigate 







THE SUSTAINED DECAPITATION OF TERRORIST GROUPS 
Michael Freeman, Assistant Professor 
Department of Defense Analysis 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:  To study the potential value of attacking terrorist organizations with a strategy of sustained 
decapitations, by which the state would repeatedly and continuously decapitate the leader of a terrorist 
group even as he/she is replaced.  To assess the necessity, value, and scarcity of leadership within 
organizations, in conjunction with the likely reactions to this strategy among active terrorists, sympathizers, 
adversaries, and observers. This study will analyze the expected benefits of such a strategy against different 
terrorist groups and against Al-Qaeda in particular. 
 
 
RELIGIOUSLY MOTIVATED VIOLENCE: WHERE DOES IT COME FROM? CAN IT BE 
DETERRED? HOW DOES IT END? 
Heather S. Gregg, Assistant Professor 
Department of Defense Analysis 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To examine the motivating forces behind sectarian violence and study possible deterrents to 
its cultivation and expression. 
 
 
THE SUDAN STUDY GROUP 
Peter Gustaitis, Senior Lecturer 
Department of Defense Analysis 
Sponsor: U.S. Strategic Command 
 
OBJECTIVE: To conduct a student-led thesis study to develop an adaptive security construct that allows 
for the interactive assessment and engagement of the factors underlying the insurgent conflict in Sudan. 
 
 
GAME-THEORETIC APPROACHES TO TERRORIST AND INSURGENT NETWORKS 
Gordon McCormick, Associate Professor 
Department of Defense Analysis 
Sponsor: Air Force Office of Scientific Research 
 
SUMMARY:   Provided analytical support for targeting terrorist networks. 
 
 
THE SPECIAL OPERATIONS ACADEMIC CURRICULUM 
Gordon McCormick, Associate Professor 
Department of Defense Analysis 
Sponsor: Naval Special Warfare Command 
 
SUMMARY:  The Special Operations academic curriculum is an 18-month program supported by the U.S. 
Special Operations Command. 
 
 
SPECIAL OPERATIONS CURRICULUM STUDENT TRAVEL 
Gordon McCormick, Associate Professor 
Department of Defense Analysis 
Sponsor: U.S. Special Operations Command 
 






THE STRUCTURE AND DYNAMICS OF INSURGENCY 
Gordon McCormick, Associate Professor 
Department of Defense Analysis 
Sponsor: Counter Terrorism Technology Task Force 
 
SUMMARY:  A dynamic model of insurgency that clearly defines the variables, parameters, and 
relationships that shape the outcome of insurgent competitions was built. 
 
 
INSURGENCIES AND COUNTER-INSURGENCY METHODS 
Hy S. Rothstein, Senior Lecturer 
Department of Defense Analysis 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To study insurgencies and counter-insurgency methods. 
 
 
THE NAVAL POSTGRADUATE SCHOOL FULL-SPECTRUM SYSTEMS ANALYSIS FOR 
COUNTERING INSURGENT VIOLENCE 
Hy S. Rothstein, Senior Lecturer  
Department of Defense Analysis 
Sponsor: Office of the Secretary of Defense 
 
 
IRREGULAR WARFARE AND ANTHROPOLOGY:  A CASE STUDY OF SOMALIA 
Anna Simons, Associate Professor  
Department of Defense Analysis 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE:  To examine the state of knowledge about Somalia and its immediate environs in the Horn 
of Africa; how we acquire information and from whom; who we could acquire information from but do not; 
and how we analyze what we learn - with particular reference to cultural and ethnographic knowledge. 
 
 
A CIVIL MARITIME RESEARCH PROJECT 
David Tucker, Associate Professor  
Department of Defense Analysis 
Sponsor: Office of Naval Intelligence 
 
OBJECTIVE:  To analyze terrorist operational plans and methods. 
 
 
PEACE BUILDING IN A GLOBAL ERA 
David Tucker, Associate Professor  
Department of Defense Analysis 
Jessica Piombo, Assistant Professor 
Department of National Security Affairs 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To present a comprehensive analysis of peace building in the current global era.  The 
analysis will unfold in three phases: conflict prevention, conflict management and termination, and 













































































The Department of Information Sciences (IS) is an interdisciplinary association of faculty interested in 






• Information Systems Technology 
• Information Systems and Operations 
• Joint Command, Control, Communications, Computers, and Intelligence Systems 
• Information Warfare 





• Master of Science in Information Systems and Operations 
• Master of Science in Information Technology Management 
• Master of Science in Information Warfare Systems Engineering 
• Master of Science in Systems Technology 





• Military Experimental Design, Data Collection, and Analysis 
• Field Experimentation and CONOPS of Information Systems 
• IT Architectures 
• Computer Networks 
• Decision Support Systems 
• Knowledge Management 
• Information Warfare 
• Information Superiority 
• Information Operations 
• Command and Control 
• Modeling and Analysis of Military Systems 
• Combat Identification 
• Human Systems Interface 





Systems Technology Battle Laboratories (STBL): The Naval Postgraduate School’s systems technology 
battle laboratories provide centrally managed, supported, and funded facilities where students and faculty 
can conduct research and instruction using tomorrow’s C4I systems technologies today. The facilities 
provide classified and unclassified capabilities for students and faculty to use for immediate classroom 
reinforcement, student projects, and theses, and for faculty and students to conduct leading edge research in 
their fields. The labs, through advanced telecommunications and networking, allow local platforms of 
various types to communicate at very high data rates with each other over the Naval Postgraduate School 
backbone and with other national laboratories and research facilities worldwide using internet, SIPRNET, 





Services ATM network, the California Research and Education Net (CALREN), the Defense Research and 
Evaluation Net (DREN), and other wideband, wide-area networks that define the nation’s information 
infrastructure. Using these capabilities, researchers can collaborate with leading researchers and can 
participate in systems-technology research efforts of national prominence. 
 NPS’ systems technology laboratories contain (or have distributed access to) actual command-and-
control systems for exercises and experiments. The prime example is a fully functional CINC version of the 
Global Command and Control Systems (GCCS) with SECRET interconnectivity to all CINCs and 
supporting sites. GCCS permits CINCs to complete crisis-action plans, including assessment, evaluation, 
and development of options, as well as selection, dissemination, and monitoring of execution. The STBL 
routinely conducts experiments with humans in the loop. Operational teams of officer students can be 
trained and tested, using wargames as stimuli and using data collection techniques to evaluate performance 
under varied, but controlled, conditions. Insights into requirements for new doctrine, training, and other 
aspects of the joint environment may be identified, speeding the acceptance of new approaches to decision-
making and training. 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
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THE FIELD EXPERIMENTATION PROGRAM FOR SPECIAL OPERATIONS 
Wolfgang Baer, Research Associate Professor 
Department of Information Sciences  
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: Collaboration with NPS USSOCOM Field Experimentation Program in interests of 
information sciences. 
 
ONETESS DEVELOPMENT MONITOR AND SUPPORT SERVICE 
Wolfgang Baer, Research Associate Professor 
Department of Information Sciences 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE: To review and support the OneTESS Instrumentation Program with specific emphasis on 
the synthetic environment database and algorithm design being developed by AT&T for TRADOC and 
OTC Ft. Hood. 
 
 
AN ANALYSIS OF ELECTROMAGNETIC PROPAGATION MODELS FOR WIRELESS 
COMMUNICATIONS IN REFRACTIVE ENVIRONMENTS 
LT Amy Bleidorn, USN 
Department of Information Sciences 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE: The proposed area of research will be the effects of atmospherics on wireless network 
signal propagation within the atmospheric boundary layer in adverse environmental conditions. 
 
 
CHIEF OF NAVAL OPERATIONS DISTINGUISHED FELLOWS 
Daniel C. Boger, Professor 
Department of Information Sciences  
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: Support for Naval Postgraduate School’s CNO Distinguished Fellows Program, to 
convocate experts for solution of problems in national security and defense. 
 
 
COMMUNICATION SYSTEMS ANALYSES OF ALTERNATIVES TO PRESENT SYSTEMS IN 
THE JOINT MISSION BATTLESPACE - PHASE I 
Daniel C. Boger, Professor 
Department of Information Sciences 
Sponsor: Northrop Grumman Systems 
 
OBJECTIVE:  To perform an analysis of alternatives for currently funded C4I systems make comparisons 
of alternatives that vary the number/class of platforms in a Battle Group and Expeditionary Strike Group 
changes in the capability of C4I systems associated with the difference in platform’s cost. The analysis 








THE CYBER WARFARE INTEGRATION NETWORK 
Daniel C. Boger, Professor 
Department of Information Sciences 
Sponsor: Northrop Grumman Systems 
 
OBJECTIVE:  The Cyber Warfare Integration Network (CWIN) is a synthetic engineering environment 
that supports full-spectrum battlefield operations and system-of-systems design and developing, using 
physics and effects-based models for engineering, design, and concept-of-operations validation. 
 
 
EAST COAST PROGRAMS 
Daniel C. Boger, Professor 
Department of Information Sciences 




Daniel C. Boger, Professor 
Department of Information Sciences 
Sponsor: U.S. Army Pacific Command 
 
 
OPERATIONAL TEST AND EVALUATION SUPPORT FOR INFORMATION OPERATIONS 
AND INFORMATION ASSURANCE 
Daniel C. Boger, Professor 
Department of Information Sciences 
Sponsor: Director, Operational Test and Evaluation 
 
OBJECTIVE:  To provide investigative research support to the Deputy Director for Naval and Net-
Centric Warfare Systems. The proposed investigative research focuses on several different exploratory 
efforts, including a class research project and several faculty research topics. Each investigator is 
examining a different topic and will provide their results to the sponsor, including the anticipated benefit of 
continued research at the Naval Postgraduate School. The sponsor desires introductory-type research and 




PROFESSORSHIP OF INFORMATION SCIENCES 
Daniel C. Boger, Professor 
Department of Information Sciences  
Sponsor: Naval Postgraduate School Foundation, Inc. 
 
OBJECTIVE: To establish and fund a professorship of information sciences in the Graduate School of 
Operational and Information Sciences at the Naval Postgraduate School 
 
 
SUPPORT FOR THE CENTER FOR ASYMMETRIC WARFARE 
Daniel C. Boger, Professor 
Department of Information Sciences  
Sponsor: Naval Air Warfare Center-Weapons Division 
 







THE TOTAL FORCE EDUCATION INITIATIVE 
Daniel C. Boger, Professor 
Department of Information Sciences 
Sponsor: Office of Naval Research 
 
 
THE COMMAND AND CONTROL INFRASTRUCTURE FOR THE NEW JERSEY HEALTH 
EMERGENCY PREPAREDNESS AND RESPONSE NETWORK 
Alexander Bordetsky, Associate Professor  
Department of Information Sciences 
Sponsor: New Jersey Department of Health and Senior Services 
 
OBJECTIVE: Design and implement guidance for a situational awareness, command-and-control network 
architecture for the New Jersey Department of Health and Senior Services. 
 
 
DECISION-MAKING CONSTRUCTS FOR A DISTRIBUTED ENVIRONMENT 
Alexander Bordetsky, Associate Professor  
Department of Information Sciences 
Sponsor: Aptima, Inc. 
 
OBJECTIVE: Development of a flexible computational framework for the support of individual and 
collective human sense-making activities. Currently, the team of NPS researchers and MIT collaborators 
are developing tactical adaptation of the Electronic Card Wall Model by applying it to SOCOM, Homeland 
Defense, and the Office of Force Transformation Experiemtnts. 
  
 
A FIELD EXPERIMENTATION PROGRAM FOR SPECIAL OPERATIONS 
Alexander Bordetsky, Associate Professor  
Department of Information Sciences 
Sponsor: U.S. Special Operations Command 
 




A NETWORK ON THE MOVE BROADBAND SATELLITE 
Alexander Bordetsky, Associate Professor  
Department of Information Sciences 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE: Integration of broadband satellite communications cluster of mobile nodes for the NPS 
Tactical network Topology (TNT) maritime inderiction operations testbed. This is the next phase in a series 
of advances in wiereless network solutions. The addition of mobile portable satellite groundstation nodes 
enables rapid deployment of the MIO network to globally distributed sites, including US or coalition assets 




Alexander Bordetsky, Associate Professor  
Department of Information Sciences 
Sponsor: Naval Surface Warfare Center-Carderock Division 
 
OBJECTIVE: To asemble the broadband wireless adaptive networking-on-the-move prototype solution 





developed at NPS Center for Network Innovation and Experimentation to address the challenges of 
adaptive tactical broadband networking using the OFDM 802.16 technology. 
 
 
TNT TESTBED EXTENSION TO THE WOLF PACK PLATOON EXPERIMENTATION SITE AT 
DAHLGREN 
Alexander Bordetsky, Associate Professor  
Department of Information Sciences 
Sponsor: Naval Air Warfare Center-Weapons Division 
 
OBJECTIVE: To integrate the Wolf Pack Platoon Cougar Vehicle in a networking testbed for exploring 
network-controlled pointing of vehicle-mounted weapons and management techniques for networking with 
the Cougar Vehicle. 
 
 
TNT TESTBED EXTENSION TO THE WOLF PACK PLATOON EXPERIMENTATION SITE AT 
DAHLGREN 
Alexander Bordetsky, Associate Professor  
Department of Information Sciences 
Sponsor: Naval Surface Warfare Center-Dahlgren Division 
 
OBJECTIVE: To integrate the Wolf Pack Platoon Cougar Vehicle in a networking testbed for exploring 
network-controlled pointing of vehicle-mounted weapons and management techniques for networking with 
the Cougar Vehicle. 
 
 
RADIO-WAN RESEARCH AND TESTING 
Rex A. Buddenberg, Senior Lecturer  
Department of Information Sciences 
Sponsor: Marine Corps Systems Command 
 
SUMMARY:  Continued investigation and testing of commercial and adapted-from-commercial radio-
WAN technology and products.  This research is principally aimed at understanding implications of using 
IEEE 802.16-based equipment for U.S. Marine Corps purposes. 
 
 
ENHANCED MISSION CAPABILITIES ENABLED THROUGH FUTURE BROADBAND 
INTERNET PROTOCOL AND CELLULAR UPGRADES 
LCDR Thomas G. Conroe, USN 
Department of Information Sciences 
Sponsor: SPAWAR Systems Center-San Diego 
 
SUMMARY:  Researched the additional mission capabilities and enhanced, current mission capabilities 
that broadband internet protocol and cellular technologies would enable the E-6B to conduct. 
 
 
CPATH CDEF: RE-SPARKING INNOVATION IN COMPUTING EDUCATION 
Peter J. Denning, Professor  
Department of Computer Science 
Sponsor: National Science Foundation 
 
OBJECTIVE: To support U.S. competitiveness by stimulating a greater supply of talented, innovative, 
young people in computing. The current “operating model” for the computing curriculum is outdated, and 
prospective students find more value in other curricula.  This project aims to design a new operating model 
and, with support from the ACM Education Board, get CS&E departments to experiment with the model. 





faculty, students, and departments; and support faculty in their roles as mentors and coaches. The 
objectives will be realized through three workshops and a final report. A key aspect is that the project will 




THE HASTILY FORMED NETWORKS CENTER 
Peter J. Denning, Professor  
Department of Computer Science 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE:  The Naval Postgraduate School is establishing a Center for Hastily Formed Networks (and 
Information Sharing). The Center will facilitate the development of technical capabilities and core 
competence in networks of military and civilian entities that are formed quickly in response to operations, 
needs, emergencies, crises, and disasters. 
 
 
THE TRANSFORMATION CHAIR 
Peter J. Denning, Professor  
Department of Computer Science 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE:  To foster defense-education institutional ownership, alignment, and leadership for defense 
transformation; to harvest valuable education-related feedback to the larger defense transformation process; 
to foster direct, multiplicative, education stakeholders’ engagement in the discovery, creation, and diffusion 
of emerging knowledge associated with defense transformation; to create and sustain a lively, effective, 
collaborative community dedicated to the conduct and advancement of education for transformation and 
information age leaders. 
 
 
THE ITR SYNTHETIC ENVIRONMENT FOR CONTINUOUS EXPERIMENTATION 
Daniel R. Dolk, Professor 
Department of Information Sciences 
Sponsor: Purdue University 
 
SUMMARY: In support of the development of a synthetic environment for modeling the impact of 




COMMAND, UNITED STATES PACIFIC FLEET LIAISON DESK RESEARCH PROPOSAL 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: U.S. Pacific Fleet 
 
OBJECTIVE:  The establishment of the Naval Postgraduate School (NPS) desk is for the benefit of both 
commands. Command, United States Pacific Fleet (COMPACFLT) receives focused and proactive access 
to NPS students and faculty in support of various research initiatives that may enhance the war-fighting 
capabilities of COMPACFLT assets.  NPS students and faculty obtain valuable access to real-world 
operational challenges that dovetail with their research and educational activities.  NPS students and faculty 
will gain valuable insight into the unique missions and requirements of a major command, so they may 







COOPERATIVE OPERATIONS AND APPLIED SCIENCE AND TECHNOLOGY STUDIES 2007 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: Naval Postgraduate School 
 
SUMMARY: Operations and Applied Science and Technology Studies (COASTS) is an NPS-led research 
and development project focused on providing students with research opportunities with real-world needs 
and applications. It is multi-disciplinary, with contributions by students and faculty from several schools 
and departments at NPS, along with contributions by other nations. 
COASTS is a combined Indonesian, Malaysian, Singaporean, Thai, and American research and 
development effort to investigate commercial, off-the-shelf command, control, communications, 
computers, intelligence, surveillance, and reconnaissance (C4ISR) technologies to provide real-time 
situational awareness for multi-national, tactical, and remote decision makers in a cooperative environment. 
The capstone field experiment is conducted annually in May and June. COASTS-07 is the third iteration in 
the series and will build on the successes and lessons learned from the 2005 and 2006 field experiments. In 
2007, COASTS also plans to employ some select technologies into two major multi-national Pacific Fleet 
exercises, specifically the U.S. Pacific Fleet exercise TALISMAN SABER 2007 (with 
COMSEVENTHFLT in Australia during June 2007) and COMLOG WESTPAC’s Southeast Asia 
Cooperation Against Terrorism (SEACAT) 2007 exercise (in Singapore from 14-22 August 2007). 
 
 
COOPERATIVE OPERATIONS AND APPLIED SCIENCE AND TECHNOLOGY STUDIES 2007 
PROPOSAL 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: Marine Corps Systems Command 
 
SUMMARY:  The Cooperative Operations and Applied Science and Technology Studies 2007 (COASTS-
07) is a combined Indonesian, Malaysian, Singaporean, Thai, and American research and development 
effort to test commercial, off-the-shelf command and control, communications, computers and intelligence, 
surveillance, and reconnaissance technologies to provide real-time situational awareness. 
 
 
COOPERATIVE OPERATIONS AND APPLIED SCIENCE AND TECHNOLOGY STUDIES 2007 
PROPOSAL 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: Army Research Laboratory 
 
SUMMARY:  The Cooperative Operations and Applied Science and Technology Studies 2007 (COAST-
07) is a combined Indonesia-Malaysia-Singapore-Thailand-U.S. research and development effort to test 
commercial, off-the-shelf command and control, communications, computers and intelligence, surveillance, 
and reconnaissance technologies to provide real-time situational awareness for multi-national, tactical, and 
remote decision-makers in a cooperative environment. 
 
 
COOPERATIVE OPERATIONS AND SCIENCE AND TECHNOLOGY STUDIES: 
INTERNATIONAL FIELD EXPERIMENTATION PROGRAM REMOTE AUTOMATIC 
POSITION IDENTIFICATION SYSTEM 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: Naval Sea Systems Command 
 
SUMMARY:  The Remote Automatic Position Identification System (RAPIDS) is a low-cost, real-time, 
multifunctional, command and control capability that cost-effectively supports tactical situational 





COOPERATIVE OPERATIONS AND SCIENCE AND TECHNOLOGY STUDIES: LICENSE 
PLATE RECOGNITION PROJECT 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE:  To simultaneously research, design, test, optimize, and demonstrate a “proof of concept” 




COOPERATIVE OPERATIONS AND SCIENCE AND TECHNOLOGIES STUDIES: MARITIME 
MINI-UNMANNED AERIAL VEHICLE SURVEILLANCE AND TARGET ACQUISITION 
RESEARCH 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: Naval Air Warfare Center-Weapons Division 
 
SUMMARY:  The Cooperative Operations and Science and Technologies Studies (COASTS) 2007 project 
advances research relative to low-cost, commercially available solutions, while integrating each 
technology/capability into a larger system-of-systems in support of tactical action scenarios. 
 
 
COOPERATIVE OPERATIONS AND SCIENCE AND TECHNOLOGY STUDIES: RADIO 
FREQUENCY AND ATMOSPHERIC EXAMINATION 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: Space and Naval Warfare Systems Command 
 
SUMMARY:  The emergence of relatively low-cost, commercially available, wireless networking 
technologies, which support traditional military operations, law enforcement, and non-governmental 
organization applications (such as humanitarian assistance and disaster relief), creates potentially important 
operational and resource considerations for decision-makers. 
 
 
COOPERATIVE OPERATIONS AND SCIENCE AND TECHNOLOGY STUDIES: RADIO 
FREQUENCY AND ATMOSPHERIC EXAMINATION 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: Naval Air Warfare Center-Aircraft Division 
 
SUMMARY:  The Cooperative Operations and Science and Technology Studies (COASTS) project is a 
field experimentation program designed to research low-cost, state-of-the-art, rapidly scalable, airborne and 
ground communications equipment suites, including various wireless network technologies. 
 
 
THE IRAQI ENROLLMENT VIA VOICE AUTHENTICATION PROJECT 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE:  To explore the utility of voice authentication technologies that may potentially augment 







THE IRAQI ENROLLMENT VIA VOICE AUTHENTICATION PROJECT, PHASE 1C 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE:  To explore the utility of voice authentication technologies that may potentially augment 
U.S. capabilities in Iraq, specifically at the Baghdad Correctional Facility. 
 
 
THE IRAQI ENROLLMENT VIA VOICE AUTHENTICATION PROJECT, PHASE 1C 
James F. Ehlert, National Security Agency Cryptologic Chair Professor 
Department of Information Sciences 
Sponsor: Office of the Assistant Secretary of Defense 
 
OBJECTIVE: To enhance operations at the Baghdad Correctional Facility (BCCF) by expediting and 
improving the visitation process at the BCCF, thereby contributing to the security mission and the overall 
management of the detention facility and the detainees. To reduce the necessity for travel by visitors to 
schedule meetings with detainees at BCCF and ease access to detainees on the day of visitation. To provide 
a method of generating a voice biometric database that will be of potential intelligence value in combating 
the insurgency in Iraq. 
 
 
THE DEFINITION OF METRICS FOR MARITIME DOMAIN AWARENESS 
Shelley P. Gallup, Research Associate Professor 
Department of Information Sciences 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To specify measures and metrics that dontribute to decsion making and continued evolution 
of MDA system elements that contribute within the GWOT and are also consistent with DoD, JCIDS, 
experimentation, and acquitsition-program needs. 
 
 
DISTRIBUTED COMMON GROUND SYSTEM-TASKING, PROCESSING, EXPLORATION, 
AND DISTRIBUTION RESEARCH, EXPERIMENTATION, AND ANALYSIS 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences 
Sponsor: U.S. Joint Forces Command 
 
OBJECTIVE:  Activities related to all efforts in experiment design, data collection, experiment execution, 




MARITIME DOMAIN AWARENESS CONOP TO TTP PROCESS DEFINITION AND RE-
ENGINEERING EMPLOYING NETWORK-CENTRIC AND SERVICES-ORIENTED 
ARCHITECTURES 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences 
Sponsor: Office of Naval Research  
 
SUMMARY:  Maritime domain awareness has emerged as a major pillar of the national defense strategy, 







MARITIME DOMAIN AWARENESS CONOP TO TTP PROCESS DEFINITION AND RE-
ENGINEERING EMPLOYING NETWORK-CENTRIC AND SERVICES-ORIENTED 
ARCHITECTURES 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences 
Sponsor: Space and Naval Warfare Systems Command 
 
SUMMARY:   Maritime domain awareness has emerged as a major pillar of the national defense strategy, 
with the U.S. Navy, in concert with the U.S. Coast Guard, having a great deal of the responsibility. 
 
 
NAVAL POSTGRADUATE SCHOOL SUPPORT TO THE CHIEF OF NAVAL OPERATIONS 
N6F 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences 
Sponsor: Space and Naval Warfare Systems Command 
 
SUMMARY: Provided communications systems analysis support to the Chief of Naval Operations, N6. 
 
 
NAVAL POSTGRADUATE SCHOOL SUPPORT TO THE CHIEF OF NAVAL OPERATIONS 
N71 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences 
Sponsor: Chief of Naval Operations 
 
SUMMARY:   Provided analysis support to the Chief of Naval Operations in the area of C4ISR. 
 
 
SUPPORT FOR THE FORCENET INNOVATION AND EXPERIMENTATION PROGRAM 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To complete Trident Warrior 05 and related support activities; to provide similar support 
for the NETWARCOM FORCEnet innovation and experimentation events in fiscal year 2006, including 
any spiral development of technology, process, and measures that are to be included in the series of events 
leading up to and including Trident Warrior fiscal year 2007. 
 
 
SUPPORT FOR THE JOINT-BATTLESPACE AWARENESS INTELLIGENCE, 
SURVEILLANCE, AND RECONNAISSANCE (ISR) INTEGRATION CAPABILITY (J-BAIIC) 
EXPERIMENTATION PROGRAM 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences 
Sponsor: U.S. Joint Forces Command 
 
OBJECTIVE:  To conduct activities related to all efforts in experiment design, data collection, experiment 
execution, analysis, and reporting of the Joint-Battlespace Awareness Intelligence, Surveillance, and 
Reconnaissance (ISR) Integration Capability (J-BAIIC) experimentation program through six primary 







SUPPORT FOR JOINT RAPTOR 06 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences 
Sponsor: Space and Naval Warfare Systems Command 
 
SUMMARY:  The Naval Postgraduate School (NPS) will act as the principal analysis consultant agency 
for Joint Raptor (JRAE) 06 experimentation. NPS will provide support for JRAE 06 initiatives, including 
GCCS/JTT, TBMCS, C2PC/TSA, AFATDS, HSI, and networks. Specifically, NPS will participate, 
facilitate, and collaborate with SPAWAR subject matter experts in definition of event objectives, ensuring 
that objectives are designed to meet NAVNETWARCOM and N71F FORCEnet program objectives. The 
NPS (FORCEnet Innovation and Research Enterprise) KM enterprise will be adapted as required to 
manage experiment planning and execution, to archive data and experimentation results, and to integrate 
results and program details for use in collaboration of related efforts. 
 
 
SUPPORT FOR THE KU BAND LIMITED OBJECTIVE EXPERIMENT 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences 
Sponsor: Naval Network Warfare Command 
 
OBJECTIVE:  To provide support for a FORCEnet sea trial-limited objective experiment that will assess 
the KU band’s concept of operations as it relates to the ability to surge between MILSATCOM 
connectivity to commercial SatCom connectivity to ensure persistent SatCom availability. 
 
 
SUPPORT FOR NAVAL FORCE PROTECTION TETHERED HULL-SEARCH ROV 
EXPERIMENTATION 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences 
Sponsor: Office of Naval Research 
 
OBJECTIVE: This proposal includes activities related to all efforts in experiment design, data collection, 
experiment execution, analysis and reporting of the Force Protection ROV experimentation and 
demostration project through phases defined by the sponsor, and leading to a set of recommendations to a 
military utility assessment. 
 
 
SUPPORT TO THE NAVNETWARCOM INNOVATION AND EXPERIMENTATION 
PROGRAM, TRIDENT WARRIOR, AND LIMITED OBJECTIVE EXPERIMENTS 
Shelley P. Gallup, Research Associate Professor 
Department of Information Sciences 
Sponsor: SPAWAR Systems Center-San Diego 
 
SUMMARY:  This project includes Naval Postgraduate School work related specifically to 
NAVNETWARCOM specific objectives within Trident Warrior 2007. 
 
 
SUPPORT FOR THE TRIDENT WARRIOR, SEA TRIAL, AND FORCENET INNOVATION AND 
EXPERIMENTATION PROGRAM  
Shelley P. Gallup, Research Associate Professor 
Department of Information Sciences 
Sponsor: Office of Naval Research 
 
SUMMARY:  Activities related to all efforts in data collection, execution, design, analysis, and reporting 
of specific areas of interest by the Office of Naval Research for sea trial experimentation in Trident Warrior 





the organizing framework for TW07 (sea trial) design, planning, execution, data collection, analysis, 
reporting, and assessment. 
 
 
SUPPORT FOR THE TRIDENT WARRIOR, SEA TRIAL, AND FORCENET INNOVATION AND 
EXPERIMENTATION PROGRAM 
Shelley P. Gallup, Research Associate Professor  
Department of Information Sciences 
Sponsor: Office of Naval Research 
 
SUMMARY:  Within the FORCEnet experimentation campaign (Trident Warrior series), knowledge 
management  has emerged as a distinct set of requirements that also supports fleet top-ten and Chief of 
Naval Operations priority issues. 
 
 
THE JOINT INTEROPERABILITY TEST COMMAND AND THE NET-CENTRIC 
CERTIFICATION OFFICE 
Christopher Gunderson, Research Associate Professor 
Department of Information Sciences 
Sponsor: Defense Information Systems Agency 
 
OBJECTIVE:  The Naval Postgraduate School’s Cebrowski Institute will leverage lessons learned in its 
W2COG research initiative and apply expertise resident among Naval Postgraduate School faculty and 
students to assist the Joint Interoperability Test Command in creating the Net-Centric Certification Office, 
thereby accelerating incremental fielding of NCES and JC2. 
 
 
THE NET-CENTRIC CERTIFICATION OFFICE 
Christopher Gunderson, Research Associate Professor 
Department of Information Sciences 
Sponsor: Defense Information Systems Agency 
 
OBJECTIVE: To establish a U.S. government Net-Centric Certification Office for performing embedded 
test, evaluation, certification, accreditation, and validation and verification of network services. 
 
 
THE RESEARCH AND CURRICULUM DEVELOPMENT PROJECT 
Karen Guttieri, Assistant Professor 
Cebrowski Institute for Information Innovation and Superiority 
Sponsor: U.S. Army War College 
 
OBJECTIVE: To launch a systematic research program designed to build the body of knowledge on 
peacekeeping and stability operations at PKSOI. The research agenda encompasses prevention, counter-
insurgency, and disaster assistance, as well as transition and reconstruction activities (security, stability, 
transition, and reconstruction (SSTR)). Research and curriculum development at PKSOI and the Naval 








 STABILITY, SECURITY, TRANSITION, AND RECONSTRUCTION COURSE ENGAGEMENT 
Karen Guttieri, Assistant Professor 
Cebrowski Institute for Information Innovation and Superiority 
Sponsor: ASIA-Pacific Center for Security Studies 
 
OBJECTIVE: To provide analysis and activities to support and enhance the design and delivery of a short 
course on stability, security, transition, and reconstruction for security practitioners. 
 
 
COMMUNITY MODELS, MODEL-BASED COMMUNICATIONS, AND VIRT 
Richard Hayes-Roth, Professor 
Department of Information Sciences 
Sponsor: Program Executive Officer for Integrated Warfare Systems 
 
OBJECTIVE:  To increase the productivity of operators by implementing VIRT services that provide each 
operator with valuable information at the right time. The research will look for outstanding opportunities to 
prototype, demonstrate, and evaluate these concepts and related methods through collaboration with the 
Cooperative Engagement Capability (CEC) program. In particular, the principle investigators (PIs) will 
attempt to enhance and improve their efforts related to horizontal fusion and other appropriate experiments 
and programs. The PIs will also attempt to stimulate wider Naval Postgraduate School (NPS) interest in 
these topics, especially through related working groups within the newly formed Consortium for the Grid, 
hosted by NPS. 
 
 
DATA STRATEGY FOR SEMANTIC INTEROPERABILITY 
Richard Hayes-Roth, Professor 
Department of Information Sciences 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE:  To provide technical support to SPAWAR’S Enterprise Data Group and data warrant 
holders; to conduct an analysis of technical approaches to implementing the tenets of DoDD 8320.2; to 
participate in universal core and domain correlated meetings as a SPAWAR data technical process owner 
SME; and to offer presentations for senior engineers and decision-makers. 
 
 
NAVAL POSTGRADUATE SCHOOL SUPPORT FOR THE COOPERATIVE MARITIME 
AWARENESS JOINT CONCEPT TECHNOLOGY DEMONSTRATION  
Richard Hayes-Roth, Professor 
Department of Information Sciences 
Sponsor: Naval Research Laboratory 
 
OBJECTIVE:  To provide technical support to the Technical Manager, Architecture and Engineering 
Teams of the Cooperative Maritime Awareness Joint Concept Technology Demonstration being conducted 
in partnership with Singapore.  This work will be divided into two phases: an initial phase lasting 
approximately three months and a follow-on phase lasting approximately 27 months. In the first phase, the 
Naval Postgraduate School (NPS) will contribute to the development of the technology management plan, 
which will determine overall technical objectives, roles, and responsibilities for the cooperative maritime 
awareness technology effort. In the second phase, NPS will perform appropriate work identified in the 







A BROAD-BASED MARITIME COLLABORATION CAPABILITY 
Susan Higgins, Lecturer 
Department of Information Sciences 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To develop a capability for coordination across research and project initiatives and 




THE CROSS-SECTOR COMMUNITY COLLABORATION SITE 
Susan Higgins, Lecturer 
Department of Information Sciences 
Sponsor: U.S. Strategic Command 
 
OBJECTIVE:  Working with the Collaborationfest team at the Joint Information Operations Warfare 
Command (JIOWC) and the Special Operations Command, Pacific (SOCPAC), the goal is to grow capacity 
for cross-sector collaboration among subject matter experts, analysts, regional experts, and creative thinkers 
from diverse fields. This collaboration will support growing and strengthening social networks that can be 
invoked before, during, and after regional crises. 
 
 
AN EMERGENCY COMMUNICATIONS REQUIREMENTS ANALYSIS FOR OPERATION 
GOLDEN PHOENIX 2007 
Susan Higgins, Lecturer 
Department of Information Sciences 
Sponsor: Department of Homeland Security 
 
OBJECTIVE:  The Department of Homeland Security (DHS) has requested that the Naval Postgraduate 
School participate in supporting Exercise Golden Phoenix to help the DHS and the Safecom staff evaluate 
the merits of standards being proposed for implementation in disaster response scenarios. NPS will support 
the exercise planners in developing communications architectures, and if appropriate, will help build parts 
of the network to be evaluated. NPS will also gather and analyze empirical data to identify and address 
gaps in existing doctrine and protocols. 
 
 
THE SOCIETY FOR ORGANIZATIONAL LEARNING 
Susan Higgins, Lecturer 
Department of Information Sciences 
Sponsor: U.S. Army War College 
 
SUMMARY:   This task supports liaison activities between the Naval Postgraduate School and the Army 
War College specific to the Transformation Chair’s membership in the Society of Organizational Learning. 
 
 
FACILITATING THE PERFORMANCE OUTCOMES AND ACCELERATING THE EFFECTIVE 
USE OF COLLABORATIVE TECHNOLOGIES IN NAVAL CORE PROCESSES 
Thomas J. Housel, Professor  
Department of Information Sciences 
Sponsor: Spatial Integrated Systems, Inc. 
 
OBJECTIVE: To expand the Collaborative Competence Survey Study to include several Navy 
organizations. To explore the potential return on investment for use of collaborative and 3D technologies in 
several, additional core Department of Defense processes (primarily Navy).  To examine the implications 
of the above on the acquisition of collaborative and 3D technologies (results to be presented at the 2007 





IMPLEMENTING DECISION SUPPORT TOOLS FOR THE INTELLIGENCE COLLECTION 
SYSTEMS BUDGETING PROCESS 
Thomas J. Housel, Professor  
Department of Information Sciences 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To implement a fleet-wide decision support methodology and software toolset to assist in 
monitoring the performance of intelligent systems. 
 
 
KVA-REAL OPTIONS TRAINING 
Thomas J. Housel, Professor  
Department of Information Sciences 
Sponsor: Program Executive Officer for Integrated Warfare Systems 
 




TRIAL IMPLEMENTATION: PERFORMANCE ACCOUNTING AND PORTFOLIO 
OPTIMIZATION TOOLS TO SUPPORT THE BUDGETING PROCESS FOR INTELLIGENCE 
COLLECTION SYSTEMS 
Thomas J. Housel, Professor  
Department of Information Sciences 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE:  To conduct a trial implementation of performance accounting and real-options software 
tools that will support collection, reporting, and portfolio optimization for the ongoing performance of 
Navy signal intelligence systems. 
 
 
VALUATION AND RISK ASSESSMENT OF RAPID EQUIPPING FORCE OPTIONS 
Thomas J. Housel, Professor  
Department of Information Sciences 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE: To work with subject matter experts in a given warfighting process to identify Rapid 
Equipping Force (REF) technology insertion options of interest to senior stakeholders to generate a proof-
of-concept methodology case example and research report. 
 
 
COLLABORATION AND KNOWLEDGE MANAGEMENT 
Susan G. Hutchins, Research Associate Professor  
Department of Information Sciences 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  The Naval Postgraduate School is proposing a one-year effort, under the Collaboration and 
Knowledge Management Program, to assist in critiquing the model of team collaboration. This model 
emphasizes cognitive aspects of the collaboration process and includes the major cognitive processes that 







ADAPTIVE ARCHITECTURES FOR COMMAND AND CONTROL 
William G. Kemple, Associate Professor 
Department of Information Sciences 
Sponsor: Office of Naval Research 
 
SUMMARY:  The Naval Postgraduate School is proposing a three-year research effort, under the Adaptive 
Architectures for Command and Control (A2C2) Program, emphasizing the analysis and design of ESG 
command and control architectures. 
 
 
THE JOINT INTELLIGENCE INTEROPERABILITY BOARD – JOINT SYSTEMS BASELINE 
ASSESSMENT 06 ARCHITECTURE ANALYSIS AND PROCESS MODELING 
Richard A. Kimmel, Research Associate 
Department of Information Sciences 
Sponsor: Defense Intelligence Agency 
 
SUMMARY:  Provided modeling, simulation, and analysis support for the Joint Intelligence Operability 
Board fiscal year 2007 experiment, JSBA-CM. 
 
 
THE JOINT INTELLIGENCE INTEROPERABILITY BOARD SYSTEMS BASELINE 
ASSESSMENT 06 
Richard A. Kimmel, Research Associate  
Department of Information Sciences 
Sponsor: Defense Intelligence Agency 
 
OBJECTIVE:  The Department of Information Sciences at the Naval Postgraduate School (NPS) shall 
assess Joint Intelligence Interoperability Board Systems Baseline Assessment (JSBA)-related study 
requirements and methodologies; research and develop JSBA 06 architecture analyses; design, develop, 
organize, and maintain JSBA process model(s) and tools and the associated data; execute model run 
activities; and analyze results. NPS shall conduct analytical support to the Joint Intelligence Interoperability 
Board Team, including scenario development and verification, execution of model runs, and direct analyses 
for a variety of intelligence, surveillance, and reconnaissance assessments as part of JSBA 06.  NPS shall 
develop reports that document the analytic products developed. 
 
 
THE JOINT INTELLIGENCE INTEROPERABILITY BOARD SYSTEMS BASELINE 
ASSESSMENT 07 
Richard A. Kimmel, Research Associate  
Department of Information Sciences 
Sponsor: Defense Intelligence Agency 
 
SUMMARY:  The Department of Information Sciences at the Naval Postgraduate School shall assess Joint 
Intelligence Interoperability Board Systems Baseline Assessment (JSBA)-related study requirements and 
methodologies; research and develop the JSBA 08 architecture analyses; and design, develop, organize, and 
maintain JSBA process models and tools and the associated data. 
 
 
THE JOINT MULTI-MISSION ELECTRO-OPTIC SYSTEM 
Richard A. Kimmel, Research Associate  
Department of Information Sciences 
Sponsor: Naval Air Systems Command 
 
SUMMARY:  The Department of Information Sciences at the Naval Postgraduate School shall perform 
operational manager duties for Commander, Third Fleet, during research and development for the Joint 





THE JOINT SYSTEMS BASELINE ASSESSMENT FISCAL YEAR 07 
Richard A. Kimmel, Research Associate  
Department of Information Sciences 
Sponsor: Defense Intelligence Agency 
 
OBJECTIVE: To assess JSBA-related study requirements and methodologies; to research and develop 
JSBA 06 architecture analyses; to design, develop, organize, and maintain JSBA process model(s) and tools 
and the associated data. 
 
 
SCIENCE AND TECHNOLOGY ADVISOR FOR COMMANDER, THIRD FLEET  
Richard A. Kimmel, Research Associate  
Department of Information Sciences 
Sponsor: Office of Naval Research 
 
SUMMARY:   Richard A. Kimmel was selected for the Office of Naval Research Science and Technology 
(S&T) Advisor Program in fiscal year 2005, and he will remain detailed to Commander, Third Fleet, San 
Diego, California, through calendar year 2006. Under this program, S&T advisors remain attached to their 
home command and the Office of Naval Research funds this billet directly to the advisor’s home command.  
Science and technology advisors are civilian scientists and engineers selected through a nationwide 
competition from the Naval technical community to participate in this career development tour. They serve 
as the representative of the Commander on interactions with S&T organizations in government, academia, 
and industry. They assist and advise the host command in the identification of needs that have a critical 
impact on combat readiness. They also support the Department of the Navy S&T and research and 
development communities to provide rapid technology insertion, long-term investment leverage, and surge 
capability in support of high-priority fleet/force issues. The science advisors are concerned with programs 
relating to all aspects of Naval warfare. 
 
 
EFFECTIVENESS OF A COMMERCIAL, OFF-THE-SHELF 802.11 WIRELESS MESH 
NETWORK IN SUPPORT OF MULTI-MISSION OPERATIONS RELATIVE TO HASTILY 
FORMED, SCALABLE DEPLOYMENTS 
Lt. Rob Lounsbury, USAF 
Department of Information Sciences 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE: To evaluate the effectiveness of a commercial, off-the-shelf 802.11 wireless mesh network 
in supporting multi-mission operations relative to hastily formed, scalable deployments. 
 
 
THE CENTER FOR EDGE POWER 
Mark E. Nissen, Professor 
Department of Information Sciences 
Sponsor: Office of the Assistant Secretary of Defense 
 
OBJECTIVE: To foster, coordinate, and promote multidisciplinary research on all elements of 
networkcentric operations (e.g., including concepts, organization, command and control, management, 







THE BIOMETRIC PEN AND PRIVATE LOCK INFRASTRUCTURE 
Lt. Kenton Odgers  
Department of Information Sciences 
Sponsor: SPAWAR Systems Center-San Diego 
 
SUMMARY: Existing access control methods depend on mechanisms that can either be copied or stolen. 
From passwords to identification cards, these forms of authentication and verification are unique only while 
they remain in possession of the owner. Signature-based authentication and verification however, while not 
implying the two-dimensional ink on paper, but rather the method with which a signature is made, is 
extremely unique and provides a method that cannot feasibly be duplicated or stolen. Thereby, this form of 
access control can be more beneficial to security issues and to the increasing awareness of identity 
management. The objective of this RESEARCH is to test and evaluate the Bio-Pen(tradmark) and its 
associated WebClient software leveraging the Cooperative Operations and Applied Science and 
Technology Studies (COASTS) field experimentation program as a vessel for equipment and idea testing, 
requirements and standards definition.  
 
 
AN IMPROVED MARINE CORPS COMMUNICATIONS TECHNOLOGY TESTBED 
Maj. Carl Oros, USMC, Lecturer 
Department of Information Sciences 
Sponsor: Marine Corps Systems Command 
 
OBJECTIVE:  The improved Marine Corps Communications Technology Testbed project is in direct 
support of the Marine Corps Chief Information Officer, Headquarters, U.S. Marine Corps, C4 Office. 
 
 
THE INFORMATION WARFARE CURRICULUM 
Maj. Carl Oros, USMC, Lecturer 
Department of Information Sciences 
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE:  The Navy Information Operation Command-Suitland fiscal year 2007 O&M funding for 
Information Warfare (IW) curriculum support will be used to provide funding for IW student experience 
tours, thesis travel, and thesis-related equipment/software. 
 
 
THE UNITED STATES MARINE CORPS WARFIGHTING LAB DISTRIBUTED OPERATIONS 
TACTICAL COMMAND AND CONTROL (DOTC2) RESEARCH PROJECT 
Maj. Carl Oros, USMC, Lecturer 
Department of Information Sciences 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  This project continues to build on the FY06 Marine Corps Warfighting Lab (MCWL)-
funded company level and below Network Research Project to leverage technology and lessons learned to 
continue network research in support of distributed operations tactical command and control (DOTC2) at 







THE UNITED STATES MARINE CORPS WARFIGHTING LAB SUPPORT FOR THE 
COMPANY AND BELOW-WIRELESS NETWORK INFRASTRUCTURE AND MANAGEMENT 
(WNIM) PROJECT 
Maj. Carl Oros, USMC, Lecturer 
Department of Information Sciences 
Sponsor: Marine Corps Warfighting Laboratory 
 
OBJECTIVE: The Naval Postgraduate School will provide technical research, component 
recommendation, and testing in support of the Marine Corps Warfighting Lab’s (MCWL) company and 
below Wireless Network Infrastructure and Management (WNIM) project.  Additionally, NPS will assist 
MCWL in conducting testing during the WNIM limited technology assessments. 
 
 
SUPPORT FOR THE U.S. JOINT FORCES COMMAND EXTENDED AWARENESS 2006 
EXPERIMENTATION 
Steven E. Pilnick, Research Associate Professor  
Department of Information Sciences 
Sponsor: U.S. Joint Forces Command 
 
 
THE HASTILY FORMED NETWORKS CENTER 
Brian D. Steckler, Lecturer 
Department of Information Sciences 
Sponsor: Office of the Secretary of Defense 
 
SUMMARY:   The Naval Postgraduate School has established the Center for Hastily Formed Networks 
(and Information Sharing), which is facilitating the development of technical capabilities and core 
competence in networks of military and civilian entities that are formed quickly in response to operations, 
needs, emergencies, crises, and disasters. 
 
 
NAVAL POSTGRADUATE SCHOOL SUPPORT TO THE SPACE AND NAVAL WARFARE 
SYSTEMS CENTER FOR THE USNS COMFORT SUMMER 2007 HUMANITARIAN 
OUTREACH MISSION 
Brian D. Steckler, Lecturer  
Department of Information Sciences 
Sponsor: Space and Naval Warfare Systems Center-Charleston 
 
SUMMARY:  The Naval Postgraduate School assisted the Space and Naval Warfare Systems Center with 
identifying, acquiring, bench testing, operationally integrating, and fielding ship-to-shore, shore-to-ship, 




TESTING/DEMONSTRATING SPEAKER VERIFICATION TECHNOLOGY IN IRAQI-ARABIC 
AS PART OF THE IRAQI ENROLLMENT VIA VOICE IDENTIFICATION PROJECT 
Maj. Jeff Withee, USMC  
Department of Information Sciences 
Sponsor: SPAWAR Systems Center-San Diego 
 
SUMMARY: The intent of this project is to contribute toward the future employment of speech 
technologies in a variety of coalition military operations by testing speaker verification and automated 
speech recognition technology in order to improve conditions in the war torn country of Iraq. In this phase 
of the IEVAP, NPS tested Nuance Inc's Iraqi-Arabic voice authentication application and developed a 






THE APPLICATION OF 802.16 OFDM POINT TO MULTI-POINT WIRELESS NETWORK 
TOPOLOGY IN SUPPORT OF INTRA-STRIKE GROUP AND LITTORAL OPERATIONS 
LT William E. Wren, USN 
Department of Information Sciences 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE:  This research will also propose a tactical network based on IEEE Standard 802.16 wireless 
technology as a means of creating a tactical network for use within the battlegroup reducing the reliance on 
satellites communications to facilitate all of the communications needs of the units. Based on previous 
research efforts and field experimentation conducted for this research effort, recommendations are also 
made for improving the protocols contained in IEEE Standard 802.16 to make them even more suitable for 
use in a tactical environment, in addition to recommended research of support hardware for wireless 
communications based on IEEE Std 802.16. 
 
 
PLATFORM CAMERA AIRCRAFT DETECTION 
LT R.S. Yusko, USN 
Department of Information Sciences 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE: To provide both pilots and landing-signal officers with valuable information about 
approaches in the carrier envionment. The project will invesigate fully automatic data acquisition by means 
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The Naval Postgraduate School’s Operations Research (OR) program is a world-class curriculum designed 
to teach students the science of helping people and organizations make better decisions.  
 This science is necessary in today’s increasingly complex operating environment, in which officers and 
managers must respond quickly to a vast array of demands while also weighing the options and 
consequences of each into his or her final decision.  OR offers a scientific approach through the use of 
many tools and techniques in order to assist an individual in his or her decision-making process. 
 The military specifically uses OR at the strategic, operational, and tactical levels. OR applications 
cover the gamut of military activities, including: national policy analysis, resource allocation, force 
composition and modernization, logistics, human resources, battle planning, flight operations scheduling, 
intelligence, command and control, weapon selection, engagement tactics, maintenance and replenishment, 
and search and rescue.  
 The Department of Operations Research’s mission is: 
 
• To educate analysts who are fully capable of conducting independent analytical studies of military 
problems, and have an educational basis for continued learning and development. 
• To provide the United States government and our allies with military officers who have a 
comprehensive knowledge of military operations research, and who can perform and manage 
quantitative analysis of operational and other defense problems. 
• To provide operations research and general analysis support to the Department of Defense (DoD). 





• Modeling, Virtual Environments, and Simulation (MOVES) 
• Electronic Warfare Systems International 
• Information Systems and Operations 
• Information Systems Technology 
• Information Warfare 
• Joint C4I 
• Intelligence Information Management 
• Naval/Mechanical Engineering 
• Operations Analysis 
• Operational Logistics 
• Advanced Science (Applied Mathematics) 
• Product Development 21 
• Space-Systems Operations International 
• Space-Systems Operations 
• Systems Engineering/Integration 
• Manpower Systems Analysis 
• Undersea Warfare 





• Master of Science in Operations Research 
• Master of Science in Applied Science 









• Probability and Stochastic Processes 
• Optimization 
• Statistics and Data Analysis 
• Human Factors and Systems Integration 
• Simulation and War Gaming 





• Chair for Manpower Modeling 
• Chair of Applied Systems Analysis 





• Secure Computing and Simulation Lab (WARLAB) 
• Optimization Lab 
• Human Systems Integration Laboratory (HISL) 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
sponsored program for the Department of Operations Research is provided below.  
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THE OPTIMIZATION-BASED REVERSE ENGINEERING OF A ROUTER-LEVEL INTERNET 
INFRASTRUCTURE 
David Alderson, Assistant Professor 
Department of Operations Research 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:  To obtain a comprehensive picture of the existing, router-level internet infrastructure and 
its drivers, while also developing the appropriate mathematical framework and modeling tools to 
investigate “what-if” scenarios related to changes in the objectives, constraints, and tradeoffs affecting 
future networks. The products of this research will facilitate a more realistic and detailed vulnerability 
assessment of existing, router-level internet infrastructure at the regional and national scales, while also 
suggesting new strategies for their protection and future design. 
 
 
IMPROVISED EXPLOSIVE DEVICES—RESEARCH AND EDUCATION 
Gordon H. Bradley, Professor 
Department of Operations Research 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To support research and education on countering improvised explosive devices (IEDs). The 
effectiveness of route clearance operations and UAV surveillance will be analyzed. The Naval Postgraduate 
School SIGACTS Viewer will be used for other analysis. This research supports a graduate seminar on 
IEDs, with particular focus on countering the networks that support the insurgents. 
 
 
IMPROVISED EXPLOSIVE DEVICES—RESEARCH AND EDUCATION 
Gordon H. Bradley, Professor  
Department of Operations Research 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To support research and education on countering improvised explosive devices (IEDs). 





Gordon H. Bradley, Professor 
Department of Operations Research 
Sponsor: Office of Naval Research 
 
SUMMARY:   This annual proposal for continued support of research in large-scale optimization includes 
development and implementation of a) a new algorithm for solving the binary master problems that 
commonly appear in the Benders decomposition of important mixed-integer programming models (e.g., 
network interdiction, defense of critical infrastructure, general capacity-expansion problems), and b) the 
Naval Postgraduate School SIGACTS Viewer to dynamically display and analyze incident data from 




Gerald G. Brown, Distinguished Professor  
Department of Operations Research 
Sponsor: Air Force Office of Scientific Research 
 
OBJECTIVE:  To support research in large-scale optimization, including a progress report and a plan for 






EDUCATIONAL AND ANALYTICAL SUPPORT TO THE NATIONAL ASSESSMENT GROUP  
Samuel E. Buttrey, Associate Professor  
Department of Operations Research 
Sponsor: National Assessment Group 
 
OBJECTIVE: To stimulate and advance the knowledge of National Assessment Group personnel to be the 
nation’s premier independent assessment organization for important programs in support of immediate and 
critical mission priorities for the Department of Defense and other executive branch agencies. 
 
 
LARGE-SCALE NETWORK ALGORITHMS 
W. Matthew Carlyle, Associate Professor  
Department of Operations Research 
Sponsor: National Security Agency 
 
OBJECTIVE: To provide support for continuing research on attacker-defender problems; provide travel 
support for Naval Postgraduate School faculty to deliver presentations on current research; and to discuss 
future research topics. 
 
 
NETWORK INTERDICTION FOR INFORMATION OPERATIONS 
W. Matthew Carlyle, Associate Professor  
Department of Operations Research 
Sponsor: National Security Agency 
 
OBJECTIVE:  To provide support for faculty to conduct research on applications of network interdiction 
models to problems in information operations. To provide travel support for faculty and students to visit the 




SEALIFT CAPABILITY: SIZE, COMPOSITION, AND EMPLOYMENT 
W. Matthew Carlyle, Associate Professor  
Department of Operations Research 
Sponsor: Naval Surface Warfare Center-Carderock Division 
 
OBJECTIVE: To extend and improve an optimization-based decision support system for combat logistics 
force (CLF) assessment to address seabasing, CLF fleet restructuring, CLF ship replacement, and 
assessment of a new, high-speed logistics ship design. 
 
 
CENTER FOR ARMY ANALYSIS ANALYTICAL SUPPORT 
Robert F. Dell, Associate Professor 
Department of Operations Research 
Sponsor: Center for Army Analysis 
 
OBJECTIVE: To provide research, support, and development of analytical tools to assist the Director of 







OPTIMIZATION MODELS FOR INSTALLATION MANAGEMENT 
Robert F. Dell, Associate Professor 
Department of Operations Research 
Sponsor: Assistant Chief of Staff, Installation Management 
 
OBJECTIVE:  To provide continuing research, support, and development of optimization models for the 
Army Assistant Chief of Staff for Installation Management. 
 
 
CENTER FOR ARMY ANALYSIS ANALYTICAL SUPPORT 
LTC Lee Ewing, USA, Military Faculty  
Department of Operations Research 
Sponsor: Center for Army Analysis 
 
OBJECTIVE: To provide research, support, and development of analytical tools to assist the Director of 
the Center for Army Analysis in the fulfillment of his mission. 
 
 
DEVELOPING AND EVALUATING ADVANCED STATISTICAL METHODS FOR EARLY 
DETECTION OF BIOTERRORISM VIA SYNDROMIC SURVEILLANCE WITH 
APPLICATIONS TO HOMELAND SECURITY 
Ronald D. Fricker, Jr., Associate Professor  
Department of Operations Research 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE:   A critical problem related to biological terrorism is the early detection of the release of a 
biological toxin -- the faster an incident of bioterrorism can be detected, the quicker measures can be taken 
to mitigate its effect. The objectives of this research are to appropriately modify and extend existing 
statistical methods, develop new methods, and assess the various methods’ performance in addressing the 
problem of syndromic surveillance, which is the real-time or near real-time analysis of health care data 
related to pre-identified sets of symptoms that are potential precursors of a bioterrorism incident. 
 
 
STATISTICAL MODELS FOR FORECASTING INSURGENT STRIKES WITH APPLICATION 
TO IMPROVISED EXPLOSIVE DEVICE ATTACKS IN IRAQ 
Ronald D. Fricker, Jr., Associate Professor  
Department of Operations Research 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To develop spatio-temporal models for improvised explosive device (IED) prediction and 
apply them to real (classified) IED data assembled from the fusion of information from diverse sources. 
 
 
THE NAVAL POSTGRADUATE SCHOOL/TEMASEK DEFENSE SYSTEMS INSITUTE 
MASTER’S PROGRAM 
Thomas H. Hoivik, Senior Lecturer  
Department of Operations Research 
Sponsor: Naval Inventory Control Point 
 
SUMMARY: NPS faculty will teach two courses at the National University of Singapore as part of the 







RESEARCH, ANALYTICAL TOOLS, AND TRAINING SUPPORT FOR THE DIRECTOR, 
OPERATIONAL TEST AND EVALUATION  
Patricia A. Jacobs, Professor  
Department of Operations Research 
Sponsor: Director, Operational Test and Evaluation 
 
OBJECTIVE:  To support and enhance the testing of the Director, Operational Test and Evaluation. 
 
 
THE USE OF LIVE-FIRE AND CAPTIVE-CARRY FLIGHT TESTING FOR ACCREDITATION 
OF THE NIFC-CA FEDERATION MODEL 
Patricia A. Jacobs, Professor  
Department of Operations Research 
Sponsor: Naval Surface Warfare Center-Port Hueneme Division 
 
OBJECTIVE: To study the number of live-fire and captive-carry tests required to assess the ability of a 
federation of models to predict a seeker target acquisition time. 
 
 
THE CHAIR OF WARFARE INNOVATION 
CAPT Jeffrey E. Kline, USN (Ret.), Senior Lecturer  
Department of Operations Research 
Sponsor: Naval Warfare Development Command 
 
SUMMARY: Support Naval Warfare Development Command Chair of Warfare Innovation at NPS. 
 
 
GENERAL FACULTY SUPPORT TO THE NAVAL WARFARE AND DEVELOPMENT 
COMMAND TACTICAL DEVELOPMENT AND EVALUATION 
CAPT Jeffrey E. Kline, USN (Ret.), Senior Lecturer  
Department of Operations Research 
Sponsor: Naval Warfare Development Command 
 
OBJECTIVE: To provide ready funding at the Naval Postgraduate School for Naval Warfare and 
Development Command’s Doctrine Division to task various faculty with aiding in the creation of tactical 
memorandum development and evaluation. The first program in this proposal is to support data analysis of 
ship tracking error to help determine safe Q-route channel width. 
 
 
JOINT DEFENDER TEST AND EVALUATION 
CAPT Jeffrey E. Kline, USN (Ret.), Senior Lecturer  
Department of Operations Research 
Sponsor: Naval Warfare Development Command 
 
OBJECTIVE:  To support the testing, evaluation, and modification of the operational prototype planning 
tool Joint Defender, an optimization-based system for locating platforms for theater ballistic missile 
defense. Joint Defender was created and delivered to the Navy Warfare Development Command in May 
2006 by the Naval Postgraduate School Operations Research Department. The proposal is developed in two 







RESEARCH ON DEFINING THE RELATIONSHIP BETWEEN ETS AND NAVAL AVIATION 
MAINTENANCE PERFORMANCE 
Robert A. Koyak, Associate Professor  
Department of Operations Research 
Sponsor:  Naval Air Systems Command 
 
OBJECTIVE:  To improve the position of NATEC in its effort to measure the value of the engineering 
and technical services that it provides to Naval aviation squadrons. In fiscal year 2006, an initial effort was 
made to bring these ideas to fruition, concentrating on surveys and case studies. In fiscal year 2007, this 
work is extended to developing a data-driven system for monitoring the needs of NATEC’s customer base. 
 
 
A FIELD EXPERIMENTATION PROGRAM FOR SPECIAL OPERATIONS 
Moshe Kress, Professor  
Department of Operations Research 
Sponsor: U.S. Special Operations Command 
 




MODELING THE DYNAMICS OF INSURGENCY AND COUNTER-INSURGENCY 
Moshe Kress, Professor  
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE: To develop a suite of models focused on both intangible and tangible processes that may 
help explain cause-and-effect relationships in insurgency situations. These models may be implemented in 
current or future Army modeling and simulation efforts. 
 
 
URBAN CULTURAL GEOGRAPHY IN STABILITY OPERATIONS 
Moshe Kress, Professor  
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE:  To develop a suite of models of societal and cultural processes that influence the conduct 
of stability operations. The models may be incorporated into a combat simulation, such as Pythagoras. 
 
 
ANALYZING FUTURE FORCE WARRIORS IN AN URBAN CHEMICAL ENVIRONMENT 
Thomas W. Lucas, Associate Professor  
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE:  Future forces may be required to operate in environments contaminated by chemical, 
biological, and radiological (CBR) weapons. To enhance the warfighter’s ability to understand the effects 
of CBR, the Air Force Research Laboratory is leading the development of the Joint Operational Effects 
Federation (JOEF). JOEF is a modeling and simulation program to develop families of models that improve 







A DOE-DRIVEN EXAMINATION OF GLOBAL DEFENSE POSTURE PENETRATING VERSUS 
NON-PENETRATING INTELLIGENCE, SURVEILLANCE, AND RECONNAISSANCE TRADE-
OFF ANALYSIS 
Thomas W. Lucas, Associate Professor  
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE: To support TRAC-Monterey in conducting a trade-off analysis of ISR capabilities and 
basing locations using ISR assets, defined by their attributes. 
 
 
SIMULATING FUTURE FORCE WARRIORS IN AN URBAN CHEMICAL ENVIRONMENT 
Thomas W. Lucas, Associate Professor  
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE:  Future forces may be required to operate in environments contaminated by chemical, 
biological, and radiological (CBR) weapons. To enhance the warfighter’s ability to understand the effects 
of CBR, the Air Force Research Laboratory is leading the development of the Joint Operational Effects 
Federation (JOEF). JOEF is a modeling and simulation program to develop families of models that improve 
leaders’ ability to evaluate CBR effects on personnel, equipment, and operations. 
 
 
SUPPORTING FUTURE FORCE WARRIOR EXPERIMENTATION AND ANALYSIS 
Thomas W. Lucas, Associate Professor  
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 




USING SIMULATION TO ENHANCE JOINT TESTING OF SYSTEMS-OF-SYSTEMS 
Thomas W. Lucas, Associate Professor  
Department of Operations Research 
Sponsor: Joint Test and Evaluation Methodology 
 
SUMMARY:  The Joint Test and Evaluation Methodology Program has been tasked with developing a 
framework for operational tests and evaluations of systems-of-systems in a joint context. 
 
 
HIGH-SPEED NAVAL OPERATIONS, LITTORAL COMBAT SHIP MOTION, AND HUMAN 
PERFORMANCE 
Michael E. McCauley, Research Professor  
Department of Operations Research 
Sponsor: Naval Surface Warfare Center-Panama City 
 
OBJECTIVE: The Naval Postgraduate School will team with the Naval Surface Warfare Center-Panama 
City Human Factors Group to perform research on the influence of littoral combat ship high-speed 







HIGH-SPEED NAVAL OPERATIONS, LITTORAL COMBAT SHIP MOTION, AND HUMAN 
SUBJECTS 
Michael E. McCauley, Research Professor  
Department of Operations Research 
Sponsor: Naval Surface Warfare Center-Panama City 
 
OBJECTIVE:  The Naval Postgraduate School will team with the Naval Surface Warfare Center-Panama 
City Human Factors Group to perform research on the influence of littoral combat ship high-speed 
operations and vessel dynamics on crew performance. 
 
 
VEHICLE MOTION AND OTHER HUMAN SYSTEMS INTEGRATION ISSUES IN FUTURE 
COMBAT SYSTEMS GROUND VEHICLE DESIGN AND DEVELOPMENT 
Michael E. McCauley, Research Professor  
Department of Operations Research 
Sponsor: BAE Systems 
 
SUMMARY: The U.S. Army's Future Combat Systems (FCS) Transformation Program will include a 
networked “system of systems” to integrate soldiers with a variety of manned and unmanned platforms and 
sensors. Manned ground combat vehicles are an important family of systems in the FCS Program and will 
be designed, developed, and integrated by a cooperative design team under a Lead System Integrator (LSI). 
In 2003, it was announced that the Army and the Defense Advanced Research Project Agency had selected 
Boeing/SAC as the LSI, and that two organizations, General Dynamics Land Systems and United Defense 
Limited Partnership, will constitute the integrated design team. 
 
 
A FIELD EXPERIMENTATION PROGRAM FOR SPECIAL OPERATIONS 
Nita L. Miller, Visiting Assistant Professor 
Department of Operations Research 
Sponsor: U.S. Special Operations Command 
 




AN INVESTIGATION OF AMBIGUITY AND ITS IMPACT ON MILITARY DECISION-
MAKERS 
Nita L. Miller, Visiting Assistant Professor 
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
SUMMARY:  TRAC-Monterey has been tasked to investigate the impact of ambiguity on decision-making 
in the U.S. Army. They will use the knowledge gained from this effort to develop software agents that 




A LONGITUDINAL STUDY OF CADET SLEEP PATTERNS 
Nita L. Miller, Visiting Assistant Professor 
Department of Operations Research 
Sponsor: U.S. Military Academy 
 
OBJECTIVE:  To continue the study of U.S. Military Academy (USMA) cadet sleep patterns; examine 
the effects of sleep deprivation on performance; apply lessons learned at the USMA to help predict soldier 
performance on the battlefield; and develop an easy-to-use tool so that commanders can assess the 





OPERATIONAL CONSEQUENCES OF HUMAN FATIGUE ON PERFORMANCE AND 
MANNING STRATEGIES IN MILITARY ENVIRONMENTS 
Nita L. Miller, Visiting Assistant Professor 
Department of Operations Research 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE: To examine the operational consequences of human fatigue on performance in military 
environments. To assess how fatigue impacts performance in the U.S. military and what fatigue 
countermeasures are currently being used. To propose and test strategies to mitigate the risks posed by 
under-manning and the reduced/restricted sleep regimens imposed by the military on its individual service 




NAVAL POSTGRADUATE SCHOOL COST ANALYSIS SUPPORT FOR CAIG 
Gregory Mislick, Lecturer  
Department of Operations Research 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE: To support activities related to the investigator’s role as the Chair of Cost Analysis at the 




IMPROVING AND INCORPORATING COST ESTIMATING AND ANALYSIS INTO 
ADVANCED CONCEPT TECHNOLOGY DEMONSTRATIONS  
Daniel Nussbaum, Visiting Professor  
Department of Operations Research 
Sponsor: Office of the Undersecretary of Defense 
 
OBJECTIVE: To address how to provide senior DUSD (AS&C) decision-makers with improved, 
consistent, credible, and reliable cost estimates for use in the Advanced Concept Technology 
Demonstration (ACTD) Program, including enhancing understanding of the unique characteristics of 




IMPROVING MANAGEMENT OF THE ARMY’S TACTICAL WHEELED VEHICLE FLEET: A 
DECISION AID TO OPTIMIZE THE ALLOCATION OF CONSTRAINED FINANCIAL 
RESOURCES 
Daniel Nussbaum, Visiting Professor  
Department of Operations Research 
Sponsor: Tank Automotive Research Development and Engineering Center 
 
OBJECTIVE:  To improve management of the Army’s tactical wheeled vehicle fleet by evaluating the 
portfolio of options, ranging from acquiring new vehicles to recapping current vehicles. 
 
 
IMPROVING MANAGEMENT OF COST ANALYSIS FOR PM CISS 
Daniel Nussbaum, Visiting Professor  
Department of Operations Research 
Sponsor: U.S. Special Operations Command 
 







AN EVALUATION OF PROTOTYPE ASTB TESTING MEASURES 
LT Brent Olde, USN, Assistant Professor 
Department of Operations Research 
Sponsor: Naval Operational Medicine Institute 
 




MILITARY APPLICATION OF OPTIMIZATION 
Richard E. Rosenthal, Professor  
Department of Operations Research 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To provide continuing support to Navy problem-solving through building, testing, and 
evaluating optimization models and associated decision support systems for military applications. 
 
 
OPTIMIZATION MODELS AND ALGORITHMS FOR PATHFINDING PROBLEMS 
Johannes Royset, Research Assistant Professor 
Department of Operations Research 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:  To study fundamental pathfinding problems on networks. The basic problem considered is: 
given a network, find one or more paths that are optimal with respect to specific measures, such as length, 
cost, and risk of arcs traversed. This problem has numerous applications to aircraft, vehicle, and internet 
routing. The project’s objectives are: 1) to develop new pathfinding models that capture elements such as 
uncertainty, nonlinearities, and side constraints; 2) to construct algorithms for efficiently solving realistic 
pathfinding problems; and 3) to examine specific pathfinding problems that arise in route planning for 
manned and unmanned military aircraft. The project will derive new algorithms for solving pathfinding 
problems by means of extending the principal investigator’s relaxation and path-enumeration approach. 
 
 
EXTENSIONS OF NETWORK INTERDICTION AND DEFENSE 
Javier Salmeron, Research Assistant Professor  
Department of Operations Research 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop new mathematical models and algorithms for optimal network interdiction 
(disruption) and defense. Specifically, the study is focused on two areas: a) “tri-level” models, which arise 
when planning the defense of a network “threatened” by a standard bi-level interdiction model; and b) 
generalization of the paradigm of transparent (perfect) information, by allowing misperception on either 
side. This case models attackers who do not have a complete representation of the system to be interdicted, 
e.g., when some information has intentionally been hidden by the system defender in order to deceive 
potential aggressors. The tools developed in this research may help decision-makers in several areas of 








REDUCING THE VULNERABILITY OF ELECTRIC POWER GRIDS TO TERRORIST 
ATTACKS 
Javier Salmeron, Research Assistant Professor  
Department of Operations Research 
Sponsor: Department of Energy 
 
OBJECTIVE:  To develop and validate mathematical models and optimization techniques for improving 
the security of electrical power grids in the U.S. that are subject to disruption caused by terrorist attacks. 
 
 
FUTURE FORCE WARRIOR EXPERIMENTAL DESIGN AND ANALYSIS 
Paul J. Sanchez, Senior Lecturer 
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
SUMMARY:   The Army has several simulation packages (IWARS, OOS, COMBAT XXI) for use in 
studying future force warrior capabilities and requirements. Using current computing methodologies, the 




MODELING CBR SA IN SUPPORT OF JOEF 
Paul J. Sanchez, Senior Lecturer 
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE:  To extend and improve the measurement of chemical, biological, radiological, and nuclear 
(CBRN) warfare effects on military operations. Multiple voids exist in the current simulation representation 
of these types of operations; chief among these is the representation of situational awareness. 
 
 
CHEMICAL, BIOLOGICAL, RADIOLOGICAL, AND NUCLEAR TACTICAL SITUATIONAL 
AWARENESS 
Susan M. Sanchez, Professor  
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
SUMMARY:  The Army has several simulation packages for use in studying chemical, biological, 
radiological, and nuclear tactical situational awareness capabilities and requirements.  The goal of this 
research is to develop a rapid scenario-generation tool to facilitate scenario development. 
 
 
DATA FARMING USING AGENT-BASED MODELS TO CONDUCT DESIGN OF 
EXPERIMENTS FOR COMPLEX TEST AND EVALUATION IN A JOINT MISSION 
ENVIRONMENT 
Susan M. Sanchez, Professor 
Department of Operations Research 
Sponsor: Defense Modeling and Simulation Office 
 
OBJECTIVE: To develop and evaluate methods and provesses used to conduct testing in a complex joint 
mission environment across the acquisition lifecycle to improve the progam manager’s ability to deliver 







EXPERIMENTAL DESIGNS TO ENHANCE SIMULATION STUDIES OF UAV 
REQUIREMENTS 
Susan M. Sanchez, Professor 
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE: To develop designs sufficiently flexible to handle a mix of quantitative and qualitative 
factors for large-scale simulation studies. 
 
 
ADMINISTRATIVE SUPPORT OF THE HUMAN SYSTEMS INTEGRATION PROGRAM 
Lawrence G. Shattuck, Senior Lecturer  
Department of Operations Research 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE:  To provide administrative support for the Human Systems Integration Program at the 
Naval Postgraduate School for fiscal year 2007. 
 
 
EXPANDING THE RAPTOR RESEARCH AND DEVELOPMENT ENVIRONMENT 
Lawrence G. Shattuck, Senior Lecturer  
Department of Operations Research 
Sponsor: Army Research Laboratory 
 
OBJECTIVE: To continue development and evaluation of a prototype interface designed to provide more 
effective decision support for mobile commanders. This interface incorporates four types of graphical 
representations: friendly combat resources, enemy combat resources, friendly plan-execution, and enemy 




LAND WARRIOR/MOUNTED WARRIOR DOTMLPF ASSESSMENT SUPPORT 
Lawrence G. Shattuck, Senior Lecturer  
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
SUMMARY:  TRAC-Monterey has been tasked to support future force warrior experimentation and 
analysis efforts. These efforts include experimental design, development of data collection instruments, 
data analysis, and development of recommendations. 
 
 
LONGITUDINAL STUDY OF CADET SLEEP PATTERNS 
Lawrence G. Shattuck, Senior Lecturer  
Department of Operations Research 
Sponsor: U.S. Military Academy 
 
OBJECTIVE:  To continue the study of U.S. Military Academy (USMA) cadet sleep patterns; examine 
the effects of sleep deprivation on performance; apply lessons learned at the USMA to help predict soldier 
performance on the battlefield; and develop an easy-to-use tool so that commanders can assess the 







SEAPRINT—ADMINISTRATIVE SUPPORT OF THE HUMAN SYSTEMS INTEGRATION (HSI) 
MASTER’S DEGREE PROGRAM AND DEVELOPMENT OF THE HSI CERTIFICATE 
PROGRAM 
Lawrence G. Shattuck, Senior Lecturer  
Department of Operations Research 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To  provide administrative support for the Human systems Interarion Program at NPS for 
FY06 through December 2007. Funding will also be used to begin design and development of an online 
Human Systems Integration Certificate Program. 
 
 
SENSOR TO COMMANDER METRICS 
Lawrence G. Shattuck, Senior Lecturer  
Department of Operations Research 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE: To continue the refinement of the Dynamic Model of Situated Cognition, to provide 
consultation to gradute students win this field of research, to continue development of the AWARE tool. 
 
 
SUPPORT OF THE ARMY RESEARCH LABORATORY’S COLLABORATIVE 
TECHNOLOGIES ALLIANCE (ADVANCED DECISION ARCHITECTURES CONSORTIUM) 
Lawrence G. Shattuck, Senior Lecturer  
Department of Operations Research 
Sponsor: Army Research Laboratory 
 
OBJECTIVE: To provide military subject matter expertise and managerial oversight to the Army 
Research Laboratory’s Advanced Decision Architecture Consortium. 
 
 
U.S. MARINE CORPS TACTICAL COMMAND AND CONTROL (DOTC2) 
Lawrence G. Shattuck, Senior Lecturer  
Department of Operations Research 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To provide technical research and serve as subject matter experts for the U.S. Marine Corps 
Tactical Command and Control (DOTC2) project, focusing efforts on the research of human factors, human 
systems integration, team performance, human performance, and information processing. 
 
 
THE OPTIMAL MIX, DEPLOYMENT, AND OPERATION OF SENSORS IN AN URBAN AREA 
Roberto Szechtman, Assistant Professor 
Department of Operations Research 
Sponsor: Multinational Force Corps, Iraq 
 
OBJECTIVE:  Two different scenarios are addressed: urban and border surveillance. For the urban 
problem, sensors of various types that can move their field of view around the area or a certain section of 
the area are considered. The sensors are used for surveillance of the urban area and for detecting hostile 
activities. For the border protection problem, sensors that search for targets that attempt to penetrate a 






INTEGRATED MECHANICAL DIAGNOSTICS HEALTH AND USAGE MANAGEMENT 
SYSTEM MECHANICAL DIAGNOSTICS 
Lyn R. Whitaker, Associate Professor 
Department of Operations Research 
Sponsor: Goodrich Corporation 
 
SUMMARY:  The Goodrich Integrated Mechanical Diagnostics Health and Usage Management System 
(IMD HUMS) provides aircraft maintainers with an extensive set of functions to support rotorcraft health 
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The Naval Postgraduate School (NPS) Applied Mathematics Department is committed to excellence. Our 
purpose is to provide an exceptional mathematical education focused on the unique needs of our students, 
to produce relevant research for our sponsors, and to provide quality service to the community. We further 












• Master of Science in Applied Mathematics 





• Scientific Computation 
• Control Theory 
• Discrete Mathematics 
• Numerical Modeling 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs include both research and educational activities funded from an external source.  A profile of the 
















































































































































Mansager, Bard K. 
Senior Lecturer, Associate Chair 

















A FULL-NEWTON ALGORITHM FOR SEPARABLE, NON-LINEAR, LEAST-SQUARES 
PROBLEMS 
Carlos F. Borges, Professor 
Department of Applied Mathematics 
Sponsor: Unfunded 
 
OBJECTIVE: To develop a full-Newton algorithm for separable, non-linear, least-squares problems. 
 
SUMMARY:  This unfunded effort is part of a continuing research project. The idea is to fit parametric 
polynomial spline curves to ordered data to get the best possible fit. Unlike traditional least-squares 
methods, it is assumed that errors may occur in both the x and y directions. Moreover, the data is allowed to 
be completely general – in particular, it does not have to be functional in nature, it may overlap itself or 
change directions without restriction.  All that is required is an ordered set of points in the plane. The 
derivation of a full-Newton algorithm for general, separable, non-linear, least-squares problems was 
completed this year.  The algorithm was implemented and tested on a variety of problems from the NIST 
database; it was found that it gives a significant speed-up over the Gauss-Newton approach, particularly for 
large residual problems.  The principal investigator wrote and submitted a paper summarizing the results; 
the paper is currently under review. 
 
KEYWORDS:  Curve Fitting, Data Compression, Approximation Theory 
 
 
ALGEBRAIC ATTACKS ON THE ADVANCED ENCRYPTION STANDARD  
David Canright, Associate Professor 
Department of Applied Mathematics 
Sponsor:  Unsponsored 
 
OBJECTIVE:  To examine cryptographic attacks on the Advanced Encryption Standard (AES) algorithm 
based on solving algebraic equations that describe the algorithm. This work is ongoing. 
 
SUMMARY:  Algebraic attacks on cryptographic algorithms have previously been explored, so far 
without any resulting attack being more efficient than brute-force key search. The majority of such work 
involves multivariable polynomial equations over the binary Galois Field, GF(2), for the individual bits in 
intermediate results of encryption rounds. (Over a finite field, any nonlinear function can be expressed as a 
polynomial function.) But the AES algorithm is itself defined in terms of operations in the larger field 
GF(256), as well as some affine operations in GF(2). Thus, some researchers have explored attacking AES 
using equations over this larger field. Typical methods involve Gröbner basis methods. 
In 2007, the principal investigator (PI) studied the available literature on algebraic attacks on AES. The 
PI looked at whether any advantage could be gained by considering equations over smaller subfields of 
GF(256); these subfields [GF(16) and GF(4)] were familiar from the “tower field” representation used in 
the AES S-box. So far, no advantage in the subfield equations has been found. 
Late in 2007, the PI came across new work by a team in Bergen, Norway. They had developed a novel 
approach, which they called Multiple Right-Hand Side (MRHS) equations. This is not the same as a linear 
system with multiple right-hand sides representing different data vectors for which the system should be 
solved. Rather, here the multiple right-hand sides represent the set of all valid outputs of the system. Any 
nonlinear equation over a finite field can be expressed in this way by simply listing the possible outputs. 
They described methods for solving systems of such MRHS equations, and, for a “toy” version of AES, 
were able to break the key, as had been done by others using Gröbner basis tools; but the MRHS approach 
was roughly six orders of magnitude faster. 
The PI has been looking into this MRHS approach, and has a Master of Science student in the 
Department of Electrical and Computer Engineeering, Panteliemon Mantzouris, who wants to work on this 
project. The hope is to be able to reproduce the Norwegians’ results, and perhaps improve on them.  
 







A COMPACT S-BOX WITH MASKING FOR THE ADVANCED ENCRYPTION STANDARD  
David Canright, Associate Professor 
Department of Applied Mathematics 
Sponsor:  Naval Postgraduate School Workload Reduction Support 
 
OBJECTIVE:  To develop an implementation of the S-Box (byte substitution) step in the Advanced 
Encryption Standard (AES) that incorporates masking, optimized to minimize the circuitry needed for 
ASICs applications of AES.  
 
SUMMARY:  This work was suggested by a colleague at the CHES2005 conference in Edinburgh, where 
the principal investigator presented results on a compact S-Box 20% smaller than the previous best. The 
idea was to incorporate masking into this work, i.e., adding random data at the start and removing it only at 
the very end of encryption/decryption. This is one algorithmic technique to combat “side-channel” attacks, 
such as Differential Power Analysis, that try to glean information about the secret key by statistics on 
timing, power consumption, radiation, etc. Since with masking, all calculations are done on essentially 
random data, uncorrelated to either the key or the message, no useful statistics should be available to 
attackers. Of course, masking greatly adds to the complexity of the calculation: many “mask correction” 
terms must be computed in order to correctly remove the mask at the end. 
In 2007, the principal investigator implemented the additive masking approach that was developed in 
2006, in Verilog (a hardware description language), which defines specific logic circuitry to perform the 
masked S-box operation.  The circuit was optimized at several levels for minimal size, as was done for the 
unmasked S-box in previous work. Optimizations included, at the bit level, re-using bit combinations 
common to different parts of the calculation, and at the gate level, replacing certain combinations of NAND 
and XOR gates with NOR gates. This implementation was realized on an FPGA chip, and testing showed 
that it gave correct results in all 33,554,432 possible cases (for data, key, mask, encrypt/decrypt). 
The principal investigator wrote up the results as a technical report (including the Verilog code), and 
also submitted the work to an appropriate conference (CT-RSA 2008).  Unfortunately, the report was not 
among those papers chosen for the conference, and has been submitted to another conference.  In the write-
up, the principal investigator shows that this implementation achieves “perfect masking” (by the definition 
of Blömer) giving suitable implementations immunity to first-order, differential, side-channel attacks. 
Careful hardware implementation of this masked S-box should provide added security to encryption 




Canright, D., “Masking a Compact AES S-Box,” Naval Postgraduate School Technical Report, NPS-MA-
07-002, August 2007. 
 
KEYWORDS:  Cryptography, AES, Rijndael, S-Box, Masking 
 
 
ASTRODYNAMICS RESEARCH – 2007 
Donald A. Danielson, Professor 
Department of Applied Mathematics 
Sponsor: Unfunded 
 
OBJECTIVE:  To apply astrodynamics theory to problems of interest to the military. 
 
SUMMARY:  On 18-19 January, the principal investigator (PI) hosted Dr. Paul Schumacher, Director of 
the Air Force Research Laboratory on Maui; he was in Monterey to deliver the SS4000 seminar “High-
Performance Computing Software Applications Institute for Space Situational Awareness.”   
On 29 October-1 November, the PI attended the U.S./Russian Space Surveillance Workshop, with 
about 30 papers presented from leading researchers in astrodynamics.  The PI has teamed with one of the 
conference attendees – Dr. Steve Knowles, Space Operations Analyst from SAIC – for a possible joint 






SECURELY IMPLEMENTING THE ADVANCED ENCRYPTION STANDARD ON A CELLBE 
MULTI-PROCESSOR 
George W. Dinolt, Associate Professor 
Simson L. Garfinkel, Associate Professor  
Jonathon C. Herzog, Associate Professor 
Department of Computer Science 
David Canright, Associate Professor 
Department of Applied Mathematics 
Sponsor: National Security Agency 
 
OBJECTIVE:  To explore security issues in developing a high-speed implementation of the Advanced 
Encryption Standard on the “Cell Broadband Engine” multi-processor chip. 
 
SUMMARY:  The sponsor has some interest in the CellBE chip from IBM, which incorporates a Power-
PC processor and eight “Synergistic Processor Elements.” All nine processors use a Single-Instruction-
Multiple-Data (SIMD) instruction set (the SPEs use a different SIMD instruction set from the PPC). This 
chip is at the heart of the PlayStation-3 gaming console, where the multi-processor architecture allows fast 
graphics rendering, etc. 
IBM has a proprietary implementation of AES on the CellBE that achieves high throughput. In this 
research, a high-speed AES implementation will be developed, with particular attention to security, fault-
tolerance, and error detection. One encryption mode to be implemented is the Galois Counter Mode 
(GCM), which combines parallelizable encryption (counter mode) with hashing (using Galois 
multiplication) to authenticate message integrity through a message tag. 
Starting late in 2007, the principal investigator learned about the CellBE and about GCM. The 
principal investigator also investigated a question that came up in regard to performing GCM in parallel: is 
a partial tag based on part of the message sensitive information? The answer is yes, releasing the partial tag 
could compromise message authenticity for all messages using the same cryptographic key. (This 
investigation centered on the question, how many roots does a random polynomial over a finite field have 
in that field?) 
 
KEYWORDS:  CellBE, Cryptography, AES, Galois Counter Mode 
 
 
EXPERIMENTS WITH A PROGRAMMABLE FPGA, SR6 
Harold M. Fredricksen, Professor  
Department of Applied Mathematics 
Sponsor:  National Security Agency 
 
SUMMARY:  The research year was successful.  The principal investigator (PI) completed work on the 
research contract with the National Security Agency (NSA), “Experiments with a Programmable FPGA, 
SR6.”  The PI delivered oral and written reports to the sponsor and further proposed a follow-on contract 
for Fouts, Butler, Frenzen, Stanica, and Fredricksen.  Due to shortfalls in the NSA’s budget, the extension 
was not approved.  
The PI’s personal research also benefited from spending four weeks in the winter quarter and four 
weeks in the fall quarter at the Center for Communications Research in La Jolla, California.   





Fredricksen, H., Cusick, T., and Stanica, P., “On the Delta Sequence of the Thue-Morse Sequence,” 
Australian Journal of Combinatorics, Vol. 29, pp. 293-300, 2007. 
 









Fredricksen, H., Ionescu, E., Luca, F., and Stanica, P., “Remarks on a Sequence of Minimal Niven 
Numbers,” Proceedings of a Conference on Sequences, Subsequences, and Consequences, Springer Verlag 
(accepted).   
 
 
THE DEVELOPMENT OF RECONFIGURABLE COMPUTING APPLICATIONS 
Christopher L. Frenzen, Associate Professor 
Harold M. Fredricksen, Professor 
Department of Applied Mathematics 
Sponsor: National Security Agency 
 
 
THE ALLIANCE PARTITION NUMBER IN GRAPHS 
Ralucca Gera, Assistant Professor 
Department of Applied Mathematics 
Linda Eroh, Department of Mathematics  
University of Wisconsin-Oshkosh 
Sponsor: Naval Postgraduate School Research Initiation Program 
 
OBJECTIVE:  To study the alliance partition number in graphs.  This new parameter was suggested in a 
paper by Hedeniemi, et al. 
 
SUMMARY:  Let G be a graph with vertex set V(G) and edge set E(G). A (defensive) alliance in G is a 
subset S of V(G) such that for every vertex $v \in S$, $|N[v] \cap S| \geq |N(v) \cap (V(G)- \ S)|$.  The 
alliance partition number of a graph G, $\psi_a(G)$, is defined to be the maximum number of sets in a 
partition of V(G) such that each set is a (defensive) alliance.  In this paper, both general bounds and exact 
results for the alliance partition number of graphs are given, in particular for regular graphs and trees. 
 
 
DELIVERING PIZZA:  2-STOP-RETURN DISTANCE IN GRAPHS 
Ralucca Gera, Assistant Professor 
Department of Applied Mathematics 
Grady Bullington, Department of Mathematics 
Linda Eroh, Department of Mathematics 
Steven J. Winters, Department of Mathematics  
University of Wisconsin-Oshkosh 
Sponsor: Not Funded 
 
OBJECTIVE:  To introduce a new metric in graphs as a generalization of the standard distance. 
 
SUMMARY:  The principal investigators (PIs) defined the k-stop-return distance of a vertex x to be 
$$d_{ks} (x, x_1, \ldots, x_k, x) = \min_{\cal P(S)} \bigg(d(x,x_1) + d(x_1,x_2) + \ldots + 
d(x_k,x)\bigg),$$  where $\cal P(S)$ is the set of all permutations of $\{x_1, x_2, \ldots, x_k\} (x_i \neq 
x_j, 1 \le i, j, \le k)$.  That is the same as saying that $d_{ks} (x, x_1, \ldots, x_k, x)$ is the length of the 
shortest circuit through the vertices $\{x, x_1, \ldots, x_k\}$.  In particular, the PIs investigated the 2-stop-







DYNAMIC DOMINATION IN GRAPHS 
Ralucca Gera, Assistant Professor 
Department of Applied Mathematics 
Jean Blair  
Steve Horton 
United States Military Academy 
Sponsor: Naval Postgraduate School Research Initiation Program 
 
OBJECTIVE:  To define the new parameter of dynamic domination in graphs and compare it with 
previously studied domination parameters.  In particular, researchers search for algorithms in trees. 
 
SUMMARY:  The topic of dynamic domination in graphs was introduced and examined in this paper.  A 
dynamic dominating set is a dominating set $S \subseteq V$ such that for every $v \in S$, either $S - \{v\}$ 
is a dominating set, or there exists a vertex $u \in (V-S) \cap N(v)$ such that $(S - \{v\}) \cup \{u\}$ is a 
dominating set.  The computational complexity results and bounds on the size of dynamic dominating sets 
in arbitrary graphs were presented.  A polynomial time algorithm was given to find minimum dynamic 
dominating sets for trees. 
 
 
THE EXTENSION OF STRONGLY REGULAR GRAPHS 
Ralucca Gera, Assistant Professor 
Department of Applied Mathematics 
Jian Shen, Department of Mathematics 
Texas State University-San Marcos 
Sponsor: Not Funded 
 
OBJECTIVE:  To extend the well known definition of strongly regular graphs to graphs that do not have 
necessarily regular degree; to characterize all these graphs. 
 
SUMMARY:  The Friendship Theorem states that if any two people in a party have exactly one common 
friend, then there exists a politician who is a friend of everybody. In this paper, the Friendship Theorem is 
generalized. Let $\lambda$ be any non-negative integer and $\mu$ be any positive integer. Suppose each 
pair of friends has exactly $\lambda$ common friends and each pair of strangers has exactly $\mu$ 
common friends in a party. The corresponding graph is a generalization of strongly regular graphs obtained 
by relaxing the regularity property on vertex degrees. It is proven that either everyone has exactly the same 
number of friends or there exists a politician who is a friend of everybody. As an immediate consequence, 
this implies a recent conjecture by Limaye, et al. 
 
 
GEODESIC DOMINATION IN GRAPHS 
Ralucca Gera, Assistant Professor 
Department of Applied Mathematics 
Henry Escuadro, Department of Mathematics 
Juniata College  
N. Jafari Rad, Shahrood University of Technology-Iran 
Sponsor: Not Funded 
 
OBJECTIVE:  Geodetic concepts were studied from the point of view of domination, yet a new version 
that combines domination and geodesics was introduced and investigated in graphs, with the hope of 
proving NP completeness of the decision problem as well. 
 
SUMMARY:  For vertices x and y in a connected graph G, the distance $d(x,y)$ is the length of a shortest 
$x-y$ path in G.  An $x-y$ path of length $d(x,y)$ is called an $x-y$ geodesic. A vertex v is said to lie in 
an x-y geodesic P if v is an internal vertex of $P$. The closed interval I[x,y] consists of x, y, and all 





A set S of vertices is a geodetic set if $I[S]=V(G)$.  A subset S of vertices in a graph G is a geodesic 
dominating set if S is both a geodetic and a standard dominating set.  Geodesic domination in a graph G 
was studied in this paper. 
 
 
THE GLOBAL ALLIANCE PARTITION NUMBER IN TREES 
Ralucca Gera, Assistant Professor 
Department of Applied Mathematics 
Linda Eroh, Department of Mathematics  
University of Wisconsin-Oshkosh 
Sponsor: Naval Postgraduate School Research Initiation Program 
 
OBJECTIVE:  To study the global alliance partition number in trees.  In particular, the principal 
investigators searched for a characterization of the global alliance partition number in binary trees.  This 
new parameter was introduced by Linda Eroh and Ralucca Gera, as a similar concept to the alliance 
partition number suggested by Hedeniemi, et al. 
 
SUMMARY:  Let G be a connected graph with vertex set V(G) and edge set E(G). A (defensive) alliance 
in G is a subset S of V(G) such that for every vertex $v \in S$, $|N[v] \cap S| \geq |N(v) \cap (V(G)- \ S)|$.  
The alliance partition number, $\psi_a(G)$, was defined to be the maximum number of sets in a partition of 
V(G) such that each set is a (defensive) alliance. Similarly, $\psi_g(G)$ is the maximum number of sets in 
a partition of V(G) such that each set is a global alliance, i.e., each set is an alliance and a dominating set. 
In this paper, bounds are given for the global alliance partition number in terms of the minimum degree, 
which gives exactly two values for $\psi_g(G)$ in trees.  This research concentrates on conditions that 
classify trees to have $\psi_g(G) = i$  (i = 1, 2), presenting a characterization for binary trees. 
 
 
THE INDEPENDENCE NUMBER FOR GENERALIZED PETERSEN GRAPHS 
Ralucca Gera, Assistant Professor 
Pantelimon Stanica, Associate Professor 
Department of Applied Mathematics  
Joe Fox, Salem State College 
Sponsor: Naval Postgraduate School Research Initiation Program 
 
OBJECTIVE: To study the independence number in the class of Generalized Petersen graphs.  
Independence is a standard parameter studied in graph theory. This is a side project of the “Results on the 
Minimum Sum Vertex Cover Problem.” 
 
SUMMARY:  Given a graph G, an independent set I(G) is a subset of the vertices of G such that no two 
vertices in I(G) are adjacent.  The independence number $\alpha(G)$ is the order of a largest set of 
independent vertices.  In this paper, the principal investigators study the independence number for the 










OPEN DOMINATOR COLORINGS 
Ralucca Gera, Assistant Professor 
Department of Applied Mathematics 
Manuel Cardona, Texas Honors Texas Mathworks-San Marcos 
Eduardo Cepeda, Texas Honors Texas Mathworks-San Marcos 
Kaitlin McClymont, Texas Honors Texas Mathworks-San Marcos 
Sponsor: Texas Mathworks 
 
OBJECTIVE:  To introduce and study another type of domination in graphs.  This was a project to 
introduce Texas Honors Mathcamp students to research in graph theory. 
 
SUMMARY:  Given a graph G, the open dominator coloring problem seeks a proper coloring of G with 
the additional property that every vertex in the graph openly dominates an entire color class.  That is, every 
vertex in the graph needs to dominate some color class, but not its own.  Typically, the goal is to minimize 
the number of color classes.  This problem is studied on several classes of graphs, and general bounds and 
characterizations are found. 
  
 
SECURITY AD HOC NETWORKS 
Ralucca Gera, Assistant Professor  
Department of Applied Mathematics 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE: To 1) study ad hoc networks, 2) study different types of domination in networks that satisfy 
certain graph coloring restrictions to model secure ad hoc networks, and 3) study new scenarios that could 
be modeled by new domination parameters. The results from this project will serve as preliminary results 
for the principal investigator to seek external funding for the future. 
 
 
TOTAL RESTRAINED DOMINATION CRITICAL GRAPHS 
Ralucca Gera, Assistant Professor 
Department of Applied Mathematics 
J.H. Hattingh, Georgia State University-Atlanta  
N. Jafari Rad, Shahrood University of Technology-Iran 
E.J. Joubert, University of Johannesburg-South Africa 
Sponsor: Not Funded 
 
OBJECTIVE:  To characterize total domination critical graphs, in particular trees. 
 
SUMMARY:  The removal of a vertex in a graph may decrease the domination number. A graph G is 
called vertex domination critical if $\gamma (G-v) <\gamma (G)$, for every vertex v of G.  A graph G with 
no isolated vertices is total restrained domination vertex critical if for any vertex v of G that is not adjacent 
to a vertex of degree one, the total restrained domination number of $G-v$ is less than the total restrained 
domination number of G.  These graphs are called $\gamma _{tr} $-critical.  If such a graph $G$ has total 
restrained domination number $k$, it is called $k-\gamma _{tr}$-critical.  In this paper $\gamma _{tr}$-
critical graphs are studied and $\gamma_{tr}$-critical trees are characterized.  An upper bound on the 








ADAPTIVE, CONSERVATIVE, AND HIGH-ORDER OCEAN MODELING OF COASTAL 
REGIONS 
Frank Giraldo, Associate Professor 
Department of Applied Mathematics 
Sponsor: Naval Research Laboratory 
 
OBJECTIVE: To add a semi-implicit time-integrator to a newly developed ocean model previously 
developed by the principal investigator. In addition, the model will be extended to three dimensions. 
 
 
A DISCONTINUOUS GALERKIN OCEAN MODEL 
Frank Giraldo, Associate Professor 
Department of Applied Mathematics 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:  To develop an unstructured grid coastal ocean model for use in tsunami modeling, as well 
as tidal bore and other coastal applications. 
 
SUMMARY:  During the second (and last) year of this project, the discontinuous Galerkin Coastal Ocean 
Model is almost complete. This two-dimensional model handles real bathymetry, as well as complicated, 
unstructured coastlines. This year the model has been extended to use the semi-implicit method in time, 
which is the first time this large time-step method has ever been used with any discontinuous Galerkin 
Model in any application. This work has not just important theoretical aspects, since it has now been shown 
how to practically use the discontinuous Galerkin method with the semi-implicit method for all 
applications. Two journal papers are being prepared on this model. 
 
 
NEXT-GENERATION MESOSCALE AND GLOBAL ATMOSPHERIC MODELS 
Frank Giraldo, Associate Professor 
Department of Applied Mathematics 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To develop two complete, numerical weather-prediction modeling systems: the first system 
is a global hydrostatic model and the second is a mesoscale, nonhydrostatic, atmospheric model. 
 
SUMMARY:  The first objective of this project has already been reached with the creation of the Navy's 
Spectral Element Atmospheric Model (NSEAM), which is currently being tested by atmospheric scientists 
at the Naval Research Laboratory (NRL) in Monterey. In fact, a group at NRL-Monterey has successfully 
run NSEAM on a suite of test cases, including one called the Aqua-Planet Simulation, where the entire 
numerical weather-prediction system is used, with the exception of real earth terrain, which is substituted 
with a water planet. The results of long simulations using this test have revealed interesting things about the 
assumptions used in numerical weather-prediction models.  Results have been tabulated in a journal article. 
The second objective of this project is the development of the mesoscale (or regional), non-hydrostatic, 
atmospheric model. This part of the work is far from being practical yet, but the theoretical results that have 
been obtained have been very interesting. This year, Professor Giraldo and one of his colleagues wrote two 
papers on the analysis of different forms of the Navier-Stokes equations used in atmospheric modeling; the 
research found in this work is one of the works highlighted in Professor Giraldo's 2007 Menneken Award. 
This work is of great interest because it has shown how to construct fully conservative, high-order, highly-
parallel, and efficient models based on both continuous and discontinuous Galerkin methods. Professor 







A NON-HYDROSTATIC COASTAL OCEAN MODEL 
Frank Giraldo, Associate Professor 
Department of Applied Mathematics 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE: To develop a non-hydrostatic coastal ocean model that is fully conservative, high-order 
accurate, efficient on distributed-memory computers, and able to handle adaptive, unstructured grids. This 
system can then be of use to the U.S. Navy not just for coastal military operations, but also for studying 
hurricanes and tsunamis and their impacts on coastal regions. 
 
 
BOHR-FROZEN FORMATIONS FOR MULTI-SATELLITE SYSTEMS 
Wei Kang, Professor 
Department of Applied Mathematics 
I. Michael Ross, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor:  Air Force Research Laboratory  
 
OBJECTIVE:  To systematically explore constrained satellite formation configurations that are zero or 
minimum-fuel solutions to reasonably high-fidelity models (e.g., nonlinear). 
 
SUMMARY:  Part of this approach was focused on finding several solutions, rather than searching for the 
one solution closest to an estimate of a particular formation configuration.  This process opens up the 
design space to various configurations and paths hitherto unavailable.  A computational searching 
framework was developed that allows the possibility of new mission designs by not separating the design 
problem from the control problem. This research also provided an analysis for the investigation of 
propellant-free and minimum-fuel formations under the influence of $J_2$ and other perturbations. 
 
 
PSEUDOSPECTRAL OPTIMAL CONTROL OF NONLINEAR SYSTEMS 
Wei Kang, Professor 
Department of Applied Mathematics 
I. Michael Ross, Professor  
Department of Mechanical and Astronautical Engineering  
Sponsor: Air Force Office of Scientific Research  
 
OBJECTIVE:  To develop practical methods to solve highly nonlinear optimal control problems, and to 
prove the efficiency of the method by proving the feasibility and convergence. The fundamental concept in 
the approach is based on the Pseudospectral Approximation Theory of Numerical Computation and 
nonlinear programming for complicated optimization problems. 
 
SUMMARY:  For some important families of nonlinear systems, the feasibility and convergence of the 
Pseudospectral Optimal Control Method are proved. In addition, the Covector Mapping Theorem, an 
important result that bridges the optimal state in a control system with the necessary conditions of optimal 
control, is proved for general nonlinear systems. In 2007, new theorems on convergence were proved with 
significantly simplified and reduced assumptions relative to the theorems proved in 2006.  In addition, the 




Gong, Q., Ross, I.M., and Kang, W., “A Pseudospectral Observer for Nonlinear Systems,” Journal on 
Discrete and Continuous Dynamical Systems – Series B, Vol. 8, No. 3, 589-611, 2007.  
 
Gong, Q., Ross, I.M., Kang, W., and Fahroo, F., “Connections between the Covector Mapping Theorem 
and Convergence of Pseudospectral Methods for Optimal Control,” Computational Optimization and 






Kang, W., Gong, Q., and Ross, I.M., “On the Convergence of Nonlinear Optimal Control Using 
Pseudospectral Methods for Feedback Linearizable Systems,” International Journal of Robust and 
Nonlinear Control, Vol. 17, 1251-1277, 3 January 2007 (online publication). 
 
Mao, J. and Kang, W., “Benchmark Study of Run-to-Run Controllers for the Lithographic Control of the 




Gong, Q., Ross, M., and Kang, W., “A Unified Pseudospectral Framework for Nonlinear Controller and 
Observer Design,” Proceedings of the American Control Conference, New York, New York, 11-13 July 
2007. 
 
Gong, Q., Kang, W., Bedrossian, N.S., Fahroo, F., Sekhavat, P., and Bollino, K., “Pseudospectral Optimal 
Control for Military and Industrial Applications,” Proceedings of the IEEE Conference on Decision and 
Control, New Orleans, Louisiana, 12-14 December 2007.  
 
Kang, W. and Barbot, J.-P., “Discussions on Observability and Invertibility,” NOLCOS, Pretoria, South 
Africa, 22-24 August 2007. 
 
Kang, W., Pham, K., Gong, Q., and Ross, I.M., “On the Observability of Multi-Satellite Systems Using 
Relative Measurements,” AAS/AIAA Astrodynamics Specialist Conference, Mackinac Island, Michigan, 19-









Kang, W., Ross, I.M., and Gong, Q., “Pseudospectral Optimal Control and Its Convergence Theorems, 
Analysis, and Design of Nonlinear Control Systems - In Honor of Alberto Isidori,” A. Astolfi and L. 




Kang, W. and Bedrossian, N., “Pseudospectral Optimal Control Theory Makes Debut Flight - Saves NASA 
$1M in Under Three Hours,” SIAM News, September 2007.  
 
 
SENSOR TO COMMANDER METRICS 
Wei Kang, Professor 
Department of Applied Mathematics 
Sponsor: TRADOC Analysis Center-Monterey 
 
 
SENSOR TO COMMANDER METRICS 
Wei Kang, Professor 
Department of Applied Mathematics 
Sponsor:  TRADOC-ARO 
 
OBJECTIVE:  To develop models for complex information flow and information processing networks for 






SUMMARY:  Developed a deterministic, discrete, dynamical system model that depicts information flow 
between Ovals 2 and 3 of the Dynamic Model of Situated Cognition; enhanced this model by incorporating 
stochastic inputs by modeling information package arrival times and required processing times as random 
variables; defined total information volume as a useful and relevant metric; and performed an initial 




Phillips, D., Kang, W., Ahner, D., and Mansager, B., “A Dynamical System Model of Information Flow on 
the Battlefield,” Proceedings of the 2007 IEEE International Conference on Systems, Man, and 
Cybernetics, pp. 685-690, 2007. 
 
 
HIGH-ORDER NONLINEAR SOLVERS FOR MULTIPLE ROOTS 
Beny Neta, Professor  
Department of Applied Mathematics 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE:  There are many schemes for obtaining simple roots of nonlinear equations. This work 




Neta, B., “Extension of Murakami's High Order Nonlinear Solver to Multiple Roots,” International Journal 
of Computer Mathematics (submitted). 
 
Neta, B., “On Popovski’s Method for Nonlinear Equations,” Journal of Applied Mathematics and 
Computation (accepted). 
 
Neta, B., “P-Stable High Order Super-Implicit and Obrechkoff Methods for Periodic Initial Value 
Problems,” Computers and Mathematics with Applications, 54, 117-126, 2007. 
 
Neta, B. and Johnson, A.N., “High Order Nonlinear Solver,” Journal of Computational Methods in Science 
and Engineering (submitted). 
 
Neta, B. and Johnson, A.N., “High Order Nonlinear Solver for Multiple Roots, Computers, and 
Mathematics with Applications,” doi:10.1016/j.camwa.2007.09.001 (accepted). 
 
Neta, B., VanJoolen, V.J., Dea, J., and Givoli, D., “Application of High-Order Higdon Non-Reflecting 
Boundary Conditions to Linear Shallow Water Models,” Communications in Numerical Methods in 




Dea, J.R., Giraldo, F.X., and Neta, B., “High-Order Higdon Non-Reflecting Boundary Conditions for the 
Linearized Euler Equations,” Naval Postgraduate School Technical Report, NPS-MA-07-001, 2007. 
 







P-STABLE HIGH ORDER SUPER IMPLICIT AND OBRECHKOFF METHODS 
Beny Neta, Professor  
Department of Applied Mathematics 
Sponsor:  Naval Postgraduate School 
 
SUMMARY:  Two classes of methods for the numerical solution of periodic initial value problems were 
discussed. These were super-implicit methods due to Fukushima and Obrechkoff schemes. The advantage 
of Obrechkoff methods is that they are high-order one-step methods and thus will not require additional 
starting values. On the other hand, they will require higher derivatives of the right-hand side. In case the 
right-hand side is very complex, super-implicit methods may be preferable. The super-implicit P-stable 




Neta, B., “P-Stable High Order Super-Implicit and Obrechkoff Methods for Periodic Initial Value 
Problems,” Computers and Mathematics with Applications, 54, 117-126, 2007. 
 
KEYWORDS:  Obrechkoff, Super Implicit, Periodic Initial Value Problems 
 
 
A STUDY OF NON-REFLECTING BOUNDARY CONDITIONS 
Beny Neta, Professor  
Department of Applied Mathematics 
Sponsor:  Naval Postgraduate School 
 
SUMMARY:  The implementation of high-order Higdon nonreflecting boundary conditions. The principal 
investigator suggested a way to choose the parameters and numerically demonstrate the efficiency of the 
choice. The model used was the linearized 2-D Euler equations with zero advection. These equations were 




Neta, B., VanJoolen, V.J., Dea, J., and Givoli, D., “Application of High-Order Higdon Non-Reflecting 
Boundary Conditions to Linear Shallow Water Models,” Communications in Numerical Methods in 




Dea, J.R., Giraldo, F.X., and Neta, B., “High-Order Higdon Non-Reflecting Boundary Conditions for the 
Linearized Euler Equations,” Naval Postgraduate School Technical Report, NPS-MA-07-001, 2007.  
 
KEYWORDS:  Euler Equations, Non-Reflecting Boundary Conditions 
 
 
GAME-THEORETIC APPROACHES TO TERRORIST AND INSURGENT NETWORKS 
Guillermo Owen, Distinguished Professor 
Department of Applied Mathematics 
Gordon McCormick, Professor  
Department of Defense Analysis 
Sponsor:  
 
SUMMARY:  This project is funded through the Department of Defense Analysis.  Professor Owen and 








Koster, M., Lindelauf, R., Lindner, I., and Owen, G., “Mass-Mobilization with Noisy Conditional Beliefs,” 
Mathematical Social Sciences, 55-77, 2008. 
 
Lindner, I. and Owen, G., “Cases Where the Penrose Limit Theorem Does Not Hold,” Mathematical Social 
Sciences, 232-238, 2007. 
 
RESEARCH REPORTS:  
 
Koster, M. and Lindner, I., “Power in Social Influence Dynamics.”  
 
Koster, M., Lindner, I., McCormick, G., and Owen, G., “Terrorist Targeting, Information, and Coalition 
Behavior.”  
 
McCormick, G. and Owen, G., “Terrorists and Hosts: An Inquiry into Trust and Double-Crossing.”  
 
 
MATHEMATICAL MODELS OF SEARCH 
Guillermo Owen, Distinguished Professor 
Department of Applied Mathematics 
Gordon McCormick, Professor  
Department of Defense Analysis  
Sponsor:   
 
SUMMARY:  This project is funded through the Department of Defense Analysis.  Professor Owen and 
Professor Gordon McCormick of the Department of Defense Analysis are co-principal investigators.  
Professors McCormick and Owen have developed game-theoretic models for search; on this topic, one 








THE THEORY OF GAMES AND APPLICATIONS 
Guillermo Owen, Distinguished Professor  
Department of Applied Mathematics 
Sponsor:          
 
SUMMARY:  This is an unsponsored project, on which Professor Owen has worked with mathematicians 
at the Complutense University in Madrid, Spain, at the University of California, Irvine, and at the 
University of Utrecht, Netherlands.  
 
PUBLICATIONS:   
 
Owen, G. and Lindner, I., “Cases Where the Penrose Limit Theorem Does Not Hold,” Mathematical Social 
Sciences, 232-238, 2007. 
 
Owen, G., Lindner, I., and Grofman, B.N., “Modified Power Indices for Indirect Voting,” Power, Freedom, 
and Voting, M. Braham and F. Steffen (Eds.), Springer Verlag, 2008 (accepted). 
 
Owen, G., Alonso-Meijide, J.M., Carreras, F., and Fiestras-Janeiro, M.G., “A Comparative Axiomatic 






Owen, G., van den Brink, R., Borm, P., and Hendrickx, R., “Characterizations of the β- and the Degree 
Network Power Measure,” Theory and Decision, 2008 (to appear). 
 
Owen, G., Lindner, I., Feld, S.L., Grofman, B.N., and Ray, L., “A Simple ‘Market Value’ Bargaining 
Model for Weighted Voting Games: Characterization and Limit Theorems,” International Journal of Game 
Theory, 111-128, 2007. 
 
Owen, G., Manuel, C., Gonzalez, E., Gomez, D., del Pozo, M., and Saboyá, M., “A Game-Theoretic 




Grofman, B.N., Lindner, I., and Owen, G.,  “Modified Power Indices for Indirect Voting,” Mathematics 
Colloquium, Universidad Complutense de Madrid, Spain, 28 March 2007. 
 
Lindner, I. and Owen, G., “Cases Where the Penrose Limit Theorem Does Not Hold,” Spain-Italy-
Netherlands Game Theory Congress, 5 July 2007. 
 
Lindner, I. and Owen, G., “Strategic Voting in Truth-Tracking Situations,” Operations Research 
Colloquium, Université Pierre et Marie Curie, Paris, France, 4 May 2007. 
 
Lindner, I., Feld, S.L., Grofman, B.N., Owen, G., and Ray, L., “A Simple ‘Market Value’ Bargaining 
Model for Weighted Voting Games: Characterization and Limit Theorems,” Universidad Politécnica de 
Catalunya, Terrassa, Spain, 10 April 2007. 
 
 
THE MINIMUM SUM VERTEX COVER PROBLEM 
Craig W. Rassmussen, Associate Professor 
Department of Applied Mathematics 
Sponsor: Naval Postgraduate School Workload Reduction (H) Funds 
 
OBJECTIVE:  To discover exact results and good algorithms for the minimum sum vertex cover of 
graphs in various classes. 
 
SUMMARY:  This is an offshoot of work begun with Ralucca Gera and Pantelimon Stanica of the Naval 
Postgraduate School and Steve Horton of the U.S. Military Academy.  The minimum sum vertex cover 
(msvc) number of a nonempty undirected graph G = (V,E) is defined as follows: The function f : V ! {1, 2, . 
. . , |V |} is an ordering of V , and g : E ! Z+ is defined by g(uv) = min{f(u), f(v)}. The msvc number is 
µs(G) = min P e2E g(e), where the minimum is taken over all orderings f. In general, msvc is NP-Hard. 
Application is to optimization of data migration schedules. In total, this work has now led to two published 
papers (one in 2006), two contributed conference presentations (one in 2006), and one invited conference 
presentation, with more work yet to be done. The focus in 2007 was on devising polynomial-time 




Rasmussen, C., “On Efficient Construction of Minimum Sum Vertex Covers,” Graph Theory Notes of New 




Rasmussen, C., “On Computation of Minimum Sum Vertex Covers,” 38th Southeastern Conference on 
Combinatorics, Graph Theory, and Computing, March 2007. 
 






BALANCED SYMMETRIC BOOLEAN FUNCTIONS IN FINITE FIELDS 
Pantelimon Stanica, Associate Professor 
Department of Applied Mathematics 
Thomas W. Cusick, Professor 
State University of New York at Buffalo 
Y. Li, Alcorn State University 
Sponsor: Naval Postgraduate School Research Initiation Program 
 
OBJECTIVE:  To count and characterize symmetric Boolean functions. 
 
SUMMARY:  Balancedness is a desirable requirement of functions which are to be used in cryptography. 
In this project, Stanica and his collaborators give a lower bound for the number of balanced symmetric 
polynomials over GF(p), and as an immediate consequence, they show the existence of nonlinear, balanced, 
symmetric polynomials. The work has proven to be quite difficult. There is only one case uncovered in the 




Cusick, T.W., Li, Y., and Stanica, P., “Balanced Symmetric Boolean Functions,” IEEE Transactions on 
Information Technology (accepted).  
 





Stanica, P., “Balanced Polynomials on Finite Fields Invariant Under a Group of Permutations,” 
International Congress of Romanian Mathematicians, Bucharest, Romania, August 2007. 
 
Stanica, P., “Counting Balanced Polynomials Over Finite Fields (Special Session),” AMS Sectional 
Meeting, Hoboken, New Jersey, April 2007. 
 
KEYWORDS:  Cryptography, Symmetry, Balancedness, Boolean Functions 
 
 
CRYPTOGRAPHIC BOOLEAN FUNCTIONS 
Pantelimon Stanica, Associate Professor 
Department of Applied Mathematics 
Sponsors: Naval Postgraduate School Research Initiation Program, NATO 
 
OBJECTIVE:  To investigate cryptographic properties of Boolean functions. 
 
SUMMARY:  In this project, the investigator found some conditions for the non-existence of bent Boolean 
functions that are symmetric under a group of permutations. Some of these ideas were used in a grant 








Stanica, P., “Nagy Graphs and Homogeneous Bent Boolean Functions,” Integers 2007, University of West 






Stanica, P., “Remarks on Homogeneous Bent Boolean Functions,” Advanced Study Institute, NATO, 
Moscow, Russia, September 2007. 
 
KEYWORDS:  Cryptography, Boolean Functions 
 
 
THE DESIGN CRITERIA OF CRYPTOGRAPHIC BOOLEAN FUNCTIONS 
Pantelimon Stanica, Associate Professor 
Department of Applied Mathematics 
Sponsor: Naval Postgraduate School 
 
SUMMARY:   The security of schemes based on a combination of permutations and substitutions strongly 
depends on the characteristics of the substitution tables (S-boxes). The relevance of the criteria can be 




FACTORIZATIONS OF VARIOUS MATRICES BASED ON BINARY RECURRENCES 
Pantelimon Stanica, Associate Professor 
Department of Applied Mathematics 
Emrah Kilic, TOBB, Mathematics Department, Turkey 
Sponsor: Naval Postgraduate School Research Initiation Program 
 
OBJECTIVE:  To find representations of various sequences by using matrix methods. 
 
SUMMARY:  The principal investigators (PIs) started an investigation with the goal of factorization of 
various matrices associated to binary recurrences in the spirit of the paper “Factorizations and 
Representations of Second Order Linear Recurrences with Indices in Arithmetic Progressions.” In 
“Factorizations and Representations of the Chebyshev Polynomials,” the PIs gave representations and 
trigonometric factorizations of these sequences by matrix methods and methods relying on Chebyshev 
polynomials of the first and second kind. The PIs gave the generating functions and some combinatorial 
representations of these sequences. In “On the Products of K-Consecutive Terms of a Binary Sequence,” 
the PIs continue and attempt to find the common ground for these representations by considering all binary 
sequences that satisfy a certain k-jump property and proving various similar representations, finding 
relationships between the determinants of certain tridiagonal matrices and these sequences and then 
deriving factorizations and representations of these families. Further, the PIs obtain some new identities, 
explicit formulas, and combinatorial representations by matrix methods. Finally, the PIs present generating 
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Indices in Arithmetic Progressions,” 2007 (submitted). 
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MIN-SUM VERTEX COVER AND INDEPENDENCE PROBLEMS 
Pantelimon Stanica, Associate Professor 
Ralucca Gera, Assistant Professor 
Craig W. Rassmussen, Associate Professor 
Department of Applied Mathematics 
Steve Horton, United States Military Academy  
Sponsor: Unfunded 
 
OBJECTIVE:  To investigate graph labeling and independence numbers. 
 
SUMMARY:  One can label the edges of a graph with the minimum of the labels of its determining 
vertices. In this project, the Naval Postgraduate School team (along with S. Horton) investigated the 
minimum sum (cost) one can obtain by adding all these labels on the edges (the problem originated with U. 
Feige, L. Lovasz, and P. Tetali). As these kinds of problems are naturally NP-complete, they started 
looking at various classes of graphs and combinations of graphs, and obtained bounds and exact results on 
the cost. Moreover, Stanica, along with Gera and Fox, motivated by the need to better understand the 





Gera, R., Horton, S., Rassmussen, C., and Stanica, P., “The Min-Sum Vertex Cover for Generalized 
Petersen Graphs and Combination Graphs,” (in progress).  
  
KEYWORDS:  Graph Theory, Labelings, Minimization, Independence, Petersen Graphs 
 
 
NUMBER THEORETICAL FUNCTIONS 
Pantelimon Stanica, Associate Professor 
Department of Applied Mathematics 
Florian Luca, Research Professor 
Universidad Nacional Autónoma de México 
Sponsor: Unfunded Research 
 
OBJECTIVE:  To investigate equations involving binary sequences, prime factorizations in these 
products, and properties of arithmetical functions. 
 
SUMMARY:  To further investigate Euler’s phi-function (used in many cryptographic applications), the 
principal investigators considered linear equations based on phi and found bounds for the number of 
solutions of these equations (see “Linear Equations with Euler Totient Function”). In “On Machin’s 
Formula with Powers of the Golden Section,” all representations of a transcendental number using certain 
trigonometric functions of rational numbers were found. Hamming weights of various sequences (doubly-
exponential) were the object of study in “Remarks on a Sequence of Minimal Niven Numbers” and 




Fredricksen, H., Ionascu, E., Luca, F., and Stanica, P., “Minimal Niven Numbers,” 2007 (submitted). 
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Numbers,” Sequences 2007, S.W. Golomb, et al. (Eds.), Springer-Verlag, LNCS 4893, 162-168, 2007. 
 
Luca, F. and Stanica, P., “Linear Equations with Euler Totient Function,” Acta Arithmetica, 128:2, 135-
147, 2007. 
 






KEYWORDS:  Arithmetical Functions, Representations, Number Theory 
  
 
THE PROPERTIES OF THE THUE-MORSE SEQUENCE 
Pantelimon Stanica, Associate Professor 
Hal Fredricksen, Professor 
Department of Applied Mathematics 
Thomas W. Cusick, Professor 
State University of New York at Buffalo 
Sponsor: Unfunded 
 
OBJECTIVE:  To investigate the structure of the Thue-Morse sequence through the prism of Boolean 
functions. 
 
SUMMARY:  The goal of this project was to investigate the Delta sequence associated to the classical 
Thue-Morse sequence and prove a conjecture about the Delta sequence. The tools were taken from Boolean 
functions research. Similar techniques were needed to show some conjectures on the Hamming weights of 





Cusick, T.W. and Stanica, P., “Sums of the Thue-Morse Sequence over Arithmetic Progressions,” 2007 (in 
progress).  
 
Cusick, T.W., Fredricksen, H., and Stanica, P., “On the Delta Sequence of the Thue-Morse Sequence,” 
Australasian Journal of Combinatorics, 39, 293-300, 2007. 
 
KEYWORDS:  Sequences, Representations, Combinatorics 
 
 
MATHEMATICAL MODELING, ANALYSIS, AND SCIENTIFIC COMPUTATIONS OF 
COMPLEX FLUIDS 
Hong Zhou, Associate Professor 
Department of Applied Mathematics 
Sponsor: Air Force Office of Scientific Research 
 
OBJECTIVE: To develop robust and efficient numerical methods and codes to solve the kinetics 
equations and mesoscopic tensor equations for rod-like polymers in the presence flows and external fields; 
to characterize solution behavior of the Smoluchowski Equation of General Potentials; and to study the 
effect of flow coupling and the effect of weak compressibility on complex fluids. 
 
 
MATHEMATICAL STUDIES OF NEMATIC LIQUID CRYSTALLINE POLYMERS 
Hong Zhou, Associate Professor 
Department of Applied Mathematics 
Sponsor: Air Force Office of Scientific Research 
 
OBJECTIVE:  To apply a multi-scale asymptotic analysis to investigate the solution behaviors of rigid rod 
and platelet ensembles under elongation perturbations of weak shear flows; to study the phase transition, 
steady states, and their stability in homogeneous, rigid extended nematics and magnetic suspensions; and to 
characterize the stable kinetic equilibria of rigid, dipolar rod ensembles for coupled dipole-dipole and 






SUMMARY: Macromolecule materials, including nematic liquid crystalline polymers and 
nanocomposites, have wide applications in Air Force and Navy products. This research has provided a solid 
theoretical foundation towards understanding the performance features of these high-performance materials 
and will serve as a guideline for developing future materials with desired properties for the Navy and the 
Air Force. In fact, the macroscopic properties of these materials depend on both the microstructure and on 
liquid phase processing. The result on elongational perturbation of weak shear has suggested a potential 
mechanism in obtaining uniform textures of liquid crystalline polymers, which is significantly important in 
producing high-performance fibers. This characterization of the stable equilibria of rigid, dipolar rod 
ensembles will greatly simplify any procedure for obtaining physically observable equilibria. This approach 
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The Department of Electrical and Computer Engineering (ECE) has a broad research program, reflecting 
the variety of skills and interests of the faculty. ECE faculty research projects are supported by systems 
commands, warfare centers, the services, basic-research agencies, other universities, and industry. These 
research projects are grouped into ten major areas of emphasis that support the curricula served by the 
department and Department of Defense plans. Unique to the ECE Department and NPS is the ability of 
faculty and students to perform military relevant classified research at all levels. The department’s research 
program ensures that our graduate students will have a creative and meaningful thesis experience, our 
curricula and courses will remain at the cutting edge, we can recruit and retain quality faculty, and we can 





• Electronic Systems Engineering 
• Information Warfare 
• Electronic Warfare 
• Space-Systems Operations 
• Space-Systems Engineering 
• Undersea Warfare 
• Joint C4I Systems 
• Information Technology Management 





• Master of Science in Electrical Engineering 
• Master of Science in Engineering Science 
• Electrical Engineer 
• Doctor of Philosophy 
 
 
RESEARCH THRUST AREAS: 
 
• Communications and Signal Processing 
• Electric Power and Control 
• Network Engineering 
• Sensor Systems Engineering 





• Nano-Electronics Laboratory  
• Circuits, Signals, and Digital Systems Laboratory  
• Academic Computing Laboratory  
• Microwave and Antenna Laboratory  
• Radar and Electronic-Warfare Systems Laboratory 
• Controls and Robotics Laboratory 
• Power Systems Laboratory  
• Digital Signal Processing Laboratory 
• Computer Communications and Networking Laboratory 

























• Secure Computing Laboratory 
• Cryptologic Research Laboratory  





• Center for Electronic Warfare Simulation and Modeling 
• Center for Reconnaissance Research 
• Center for Signal Processing 
• Cryptologic Research Center 





• National Security Agency Cryptologic Chair 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source.  A profile of the 
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COMMUNICATIONS EMITTER SENSING AND ATTACKING (CESAS) WAVEDRIVER 
ANTENNA SYSTEMS FOR OPERATIONAL USE 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Marine Corps Systems Command 
 
OBJECTIVE: To deliver twelve high-performance Wavedriver antenna subsystems for use in the 
Communications Emitter Sensing and Attacking (CESAS) system. This will provide improved 
performance in combination with compact size and ruggedness for operational use. 
 
 
THE ELECTRONIC-ATTACK ARRAY ANTENNA SYSTEM 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To develop, implement, and test an array antenna subsystem for use on ground vehicles for 
DF and electronic-attack applications. 
 
 
THE NRT: NATIONAL RADIO NETWORKING RESEARCH TESTBED 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: University of Kansas Center for Research 
 
SUMMARY:  A series of measurements of the occupancy and use of wireless bands has been completed 
by the Naval Postgraduate School for the National Science Foundation. These included measurements in 
the unlicensed 915-, 2450-, and 5800-mhz bands, as well as a few measurements in the licensed bands. 
Locations examined were suburban, remote areas, wireless classrooms, and various field exercises where 
wireless radio was used for critical communications tasks. While the above measurements have been highly 
informative, measurements in other locations and in other radio-signal and radio-environments are desired 
to provide a more complete understanding of the wide variety of occupancy and use conditions found by 
the past measurements. 
 
 
RAPID PROTOTYPING OF THREE-DIMENSIONAL PRINTED NANCOMPOSITES 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Nanosonic, Inc. 
 
OBJECTIVE:  To further develop rapid prototype processes with emphasis in electromagnetic materials 
for Navy systems. The Naval Postgraduate School team has extensive experience in UWB technology 
development for RF-based systems, military platforms, and tactical communications (including wearable 
antennas), as well as in electromagnetics and performance validation. The team is well positioned to 
perform RF experimental work on both classified and unclassified materials and components. This program 
will study the results of techniques, such as electrostatic self-assembly and inkjet printing, to fabricate 
electromagnetic test devices and structures. Devices will be characterized for electromagnetic applications. 
 
 
THE SKYWAVE VHPOL ULTRABAND ANTENNA SYSTEM FOR EP3 AIRCRAFT 
Richard W. Adler, Research Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Air Systems Command 
 
OBJECTIVE:  To deliver ten high-performance antenna systems, with optimum weight and performance, 
for the EP3 aircraft. Each system includes a pair of dual-polarized (vertical and horizontal), ultra-wideband 




wavedrivers (one port and one starboard) and one ultra-wideband, vertically polarized omniwave in the 
centerline pod underneath the aircraft, to provide both ultra-wideband frequency coverage and 360-degree 
azimuth field of view. 
 
 
THE DESIGN EVALUATION OF A POWER CONVERSION SYSTEM FOR A 36.5MW 
HOMOPOLAR MOTOR 
Robert W. Ashton, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To provide technical support to the Office of Naval Research Project Manager by 
participating on the Integrated Product Team in the development and execution of plans for homopolar 
motor science and technology development. This support will include the design evaluation of a power 
conversion system for a large-scale homopolar motor intended for ship propulsion. 
 
 
INTELLIGENT POWER CONVERSION MODULES FOR FUEL CELL SYSTEMS 
Robert W. Ashton, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To evaluate the paralleling of fuel cells (FC) in order to form a modular FC system. This 
includes the investigation of optimal sizing of the power converters (including availability and practicality 
considerations of the semiconductor selections) for multiple FC sources.  It is anticipated that multiple 30 
to 50kwe FCs will be used to create systems up to the 500kwe level.  Multiple 500kwe systems could be 
used to supply power to the IFTP DC bus.  The steady-state and dynamic issues associated with the layers 
of paralleling will be investigated. 
 
 
POWER CONVERSION MODULES AND DISTRIBUTION SYSTEM TESTING AND ANALYSIS 
Robert W. Ashton, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Surface Warfare Center-Carderock Division 
 
OBJECTIVE: To provide technical support relative to research and development efforts associated with 
power conversion modules and electrical distribution systems. These efforts include engineering and testing 
support as needed and specified by the project manager. 
 
 
POWER CONVERSION MODULES AND DISTRIBUTION SYSTEM TESTING AND ANALYSIS 
Robert W. Ashton, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE: To have the Naval Postgraduate School (NPS) assist in the installation and testing of a 
subscale, 500kw electric drive system (EDS) via the use of a motor-generator facility at the Naval Surface 
Warfare Center (NSWC) Philadelphia. The principal investigator (PI) will provide technical support 
research and development efforts associated with power conversion modules and EDSs.  These efforts 
include engineering and testing support as needed and specified by the project manager. Finally, the PI will 
provide general guidance and insight on matters pertinent to the EDS facility. 
 
 




POWER CONVERSION MODULES FOR FUEL CELL SYSTEMS 
Robert W. Ashton, Associate Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Sea Systems Command 
 
SUMMARY:  Navy fuel cell systems have a need for high-power, solid-state conversion modules. 
However, there are many parameters of a system that can dramatically affect the implementation of fuel 
cells aboard Navy vessels. The principle investigator will provide technical support for research and 
development efforts associated with power conversion modules and electrical distribution systems for fuel 
cell applications. These efforts include engineering, design and testing support, and documentation as 
needed and specified by the sponsor. 
 
 
KNOWLEDGEABLE, NETWORK ADDRESSABLE TERMINALS ENABLING MULTI-POINT, 
WIRELESS NETWORK TOPOLOGY APPLIED ON A MICRO LEVEL TO ROBOTS AND 
SENSORS IN A FIELD ENVIRONMENT 
Capt. Rob Bledsoe, USMC 
Department of Electrical and Computer Engineering 
Sponsor: SPAWAR Systems Center-San Diego 
 
SUMMARY:  Knowledge and information transfer in the battlespace is absolutely critical for future 
military operations. A vital element in this information transfer is intelligence provided by distributed 
sensors and autonomous vehicles. Specifically, such information must be made available to other military 
vehicles, as well as to human warfighters, for network centric operations. 
 
 
THE DEVELOPMENT OF RECONFIGURABLE COMPUTING APPLICATIONS 
Jon T. Butler, Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE: To investigate use of a lookup table cascade to realize high-speed, high-accuracy numeric 
functions, useful in digital signal processing, rendering graphics displays, and accelerating CPU operations. 
 
 
A DEVELOPMENT SYSTEM FOR SOFTWARE DEFINED RADIOS 
Roberto Cristi, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Marine Corps Systems Command 
 
OBJECTIVE:  To develop digital signal processing software for field programmable gate arrays to be 
used as modules in software-defined radio development. 
 
 
THE DETECTION OF IMPROVISED EXPLOSIVE DEVICES USING MULTI-SENSOR 
IMAGING DEVICES 
Monique P. Fargues, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  The detection of improvised explosive devices (IEDs) is a challenging problem because of 
the variability in target shape and size, material, color, and backgrounds encountered in the field. IEDs are 
commonly disguised and/or camouflaged to blend in with the environment, making it very difficult to 
visually discriminate IEDs from single images. The Marine Corps Warfighting Laboratory (MCWL) is 
currently planning to conduct a field test during fall 2006 and will collect imaging from various types of 
sensor modalities (visible, MWIR, LWIR) to assist in the detection of IEDs. Sensor data is expected to 




include multi-looks of the same areas taken at different times to represent periodic sweeps of a given area. 
The MCWL will make the imaging data available to the researchers in an agreed upon digital format. 
 
 
AN INVESTIGATION OF SPEECH DATA COLLECTED VIA AN EAR-INSERT MICROPHONE 
Monique P. Fargues, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Marine Corps Systems Command 
 
SUMMARY:   There are many applications that require detection and identification of speech while in 
high-noise environments, such as factory, automobile, aircraft, or other settings. In such conditions, 
collecting speech at other locations than the mouth may lead to speech of better quality than can be 
obtained at the mouth. An earlier study focused on a commercial, off-the-shelf, foam-encased, in-ear 
microphone device well suited for multiple users and various environments. 
 
 
THE DEVELOPMENT OF RECONFIGURABLE COMPUTING APPLICATIONS 
Douglas J. Fouts, Professor  
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
 
OBJECTIVE: To investigate use of a lookup table cascade to realize high-speed, high-accuracy numeric 
functions, useful in digital signal processing, rendering graphics displays, and accelerating CPU operations. 
 
 
ELECTRONIC WARFARE RECONFIGURABLE SIGNAL PROCESSING COMPUTER 
UPGRADE 
Douglas J. Fouts, Professor  
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To upgrade the hardware, system software, and compilers of the SRC Reconfigurable 
Computer to make it suitable for use in the development and benchmarking of signal processing software 
for electronic attack, electronic protection, and electronic support applications. 
 
 
ELINT SIGNAL PROCESSING USING RECONFIGURABLE COMPUTERS 
Douglas J. Fouts, Professor  
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE:  New algorithms for the automatic detection and classification of low probability of 
intercept (LPI) emitters have been developed in the Department of Electrical and Computer Engineering at 
the Naval Postgraduate School. The initial implementation of these algorithms, done in Matlab, confirms 
the correctness and applicability of the algorithms, but the implementation does not run fast enough to be 
practical. This research is a continuation of previous work to develop a very high-speed implementation of 
the new algorithms on a reconfigurable super computer, the SRC-6. Utilization of the SRC-6 will allow the 








IMPLEMENTATION OF NAVAL POSTGRADUATE SCHOOL CLASSIFIED THESIS 
DISTRIBUTION BY SIPRNET AND JWICS, AND UNCLASSIFIED RESEARCH IN SUPPORT 
OF U.S. STRATEGIC COMMAND PROGRAMS 
Douglas J. Fouts, Professor  
Department of Electrical and Computer Engineering 
Sponsor: U.S. Strategic Command 
 
OBJECTIVE:  The Naval Postgraduate School (NPS) will establish a presence on Intelink and will 
purchase, install, and operate suitable information technology equipment for serving secret web pages and 
documents on SIPRNet, including NPS Master’s theses, Ph.D. dissertations, and reports, and top secret web 
pages and documents on JWICS, including NPS Master’s theses, Ph.D. dissertations, and reports. NPS will 
also conduct unclassified and classified research in support of U.S. Strategic Command (USSTRATCOM) 
programs as mutually agreed upon by the NPS and USSTRATCOM. 
 
 
COVERT TRANSMISSIONS OF IEEE STANDARD 802.11G 
Tri T. Ha, Professor  
Department of Electrical and Computer Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:  To explore the IEEE 802.11g standard for use with covert communications. The wireless 
standard will be evaluated for ease of modification, potential range and data rate characteristics, and 
potential use for covert communications via total diversity combining. 
 
 
NAVY INFORMATION OPERATIONS COMMAND-SUITLAND INFORMATION 
WARFARE/ELECTRONIC WARFARE RESEARCH SUPPORT 
Tri T. Ha, Professor 
Phillip E. Pace, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE: To conduct information warfare/electronic warfare research in support of 802.16 covert 
communications and littoral, counter-targeting, radar digital image synthesis technology.  This is a 
combined research proposal that unites two projects selected and sponsored by the Navy Information 
Operations Command-Suitland. This research project will have two discrete principal investigators: 
Professors Tri T. Ha and Phillip Pace.  Portions of this research are classified. 
 
 
THE DESIGN AND DEVELOPMENT OF A SHIPBOARD OPPORTUNISTIC ARRAY 
David C. Jenn, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  In phase one of this research, various aspects of a new antenna concept, referred to as an 
“opportunistic array,” were investigated.  An opportunistic array is an integrated, ship-wide, digital phased 
array where elements are placed at available open areas over the entire length of the ship.  The elements are 
self-standing transmit/received (T/R) modules in that they have no hardware connections other than prime 
power.  Phase two continues to look at the integration of new technologies and techniques into the 
opportunistic array concept, and proposes that a small demonstration array be constructed. 
 
 




DIGITAL ANTENNA TECHNOLOGY FOR RADAR AND COMMUNICATION SYSTEMS 
David C. Jenn, Professor 
Department of Electrical and Computer Engineering 
Sponsor: National University of Singapore 
 
OBJECTIVE: This research examined the current wireless chip technology to determine if existing 
commercial, off-the-shelf (COTS) devices can be used to construct digital transmit and receive antennas. 
 
 
A WIRELESSLY NETWORKED APERSTRUCTURE DIGITAL PHASED ARRAY 
David C. Jenn, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
SUMMARY:   Previous research has demonstrated the feasibility of an “opportunistic,” wirelessly 
networked, digital phased array for ship-based applications. The elements are distributed over the ship 
surface and integrated into the structure (i.e., an aperture).  The goal of this research is to build a 
demonstration array at 2.4 GHz, taking advantage of low-cost components available at this frequency. The 
demonstration array will have most of the functionality of the full scale system, although the performance 
is scaled back to save cost. The purpose of the demonstration array is to examine timing and 
synchronization issues and to develop controller and signal processing software. New array element 
concepts are also investigated. 
 
 
A SYSTEM MODEL OF A TWENTY-FOUR PULSE RECTIFIER FED BY A TWELVE-PHASE 
TRANSFORMER 
Alexander Julian, Assistant Professor 
Department of Electrical and Computer Engineering 
Sponsor: DRS Power and Control Technologies, Inc. 
 
OBJECTIVE: To channel valuable design enhancements into products being manufactured by DRS for 
the Navy fleet and other defense applications.  To evaluate new concepts for viability. 
 
 
THE DEVELOPMENT OF ADVANCED WEATHER SURVEILLANCE ALGORITHMS AND 
TECHNIQUES FOR RAPID-SCANNING TACTICAL RADARS 
Jeffrey B. Knorr, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Prosensing, Inc. 
 
OBJECTIVE:  To develop advanced algorithms and techniques for a weather surveillance mode for a 
rapid-scanning, phased-array radar system. Prosensing recently developed an add-on weather radar 
processor for the military tactical radar and demonstrated the ability of the radar to generate rapidly 
updated images of reflectivity and velocity in precipitation to ranges in excess of 30km. 
 
 
AN ANALYSIS OF THE EMERGING IEEE 802.11N STANDARD 
Frank Kragh, Assistant Professor  
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
SUMMARY:   Designed, analyzed, and simulated IEEE 802.11n transceivers. 
 
 




BANDWIDTH EFFICIENT MODULATION 
Frank Kragh, Assistant Professor 
Department of Electrical and Computer Engineering 
Sponsor: Secretary of the Air Force FMBMB 
 
OBJECTIVE: To explore enhanced bandwidth efficient modulation (BEM) schemes emphasizing 
constant envelope modulation, pulse shaping, and forward error correction (FEC) coding. The objective is 
to identify or devise a BEM scheme that provides very good spectral efficiency in comparison to theoretical 
limits, provides excellent BEM performance when the satellite transponder includes a traveling wave tube 
(TWT) amplifier near saturation, and is of sufficiently modest complexity for practical transceivers. 
 
 
SOFT RADIO FOR MILITARY APPLICATIONS – LABORATORY DEVELOPMENT 
Frank Kragh, Assistant Professor  
Department of Electrical and Computer Engineering 
Sponsor:  Joint Tactical Radio System Joint Program Executive Office 
 
SUMMARY:   Developed a laboratory component for the course EC4530: Soft Radio. 
 
 
THE CLASSIFIED ADVANCED TECHNOLOGY UPDATE SHORT COURSE 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering 
Sponsor: Various 
 
SUMMARY:  The Naval Postgraduate School offered the 9th Annual Classified Advanced Technology 
Update (CATU) short course from 9-13 July 2007 for military and civilian technical personnel seeking to 
update their knowledge in the areas of maritime, cryptology, information operations, overhead 




CONFIGURABLE FAULT-TOLERANT ARCHITECTURES FOR RELIABLE SPACE-BASED 
COMPUTING  
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering 
Space-Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:  To determine the value of the remote configurability of the FPGA to space computing. To 
develop an SEU-tolerant, space-based computer using commercial, off-the-shelf FPGAs to demonstrate the 
feasibility of using triple modular redundancy to correct errors without resort to system reset. To build and 




CONFIGURABLE FAULT-TOLERANT ARCHITECTURES FOR RELIABLE SPACE-BASED 
COMPUTING - SPONSOR 1 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering 
Space-Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:  To demonstrate the value of the remote configurability of the FPGA to space computing. 
To develop an SEU-tolerant, space-based computer using commercial, off-the-shelf FPGAs to demonstrate 
the feasibility of using triple modular redundancy to correct errors without resort to system reset. To build 








PROJECT GUSTY ORIOLE, COMPUTER ALGORITHMS, AND ARCHITECTURES FOR 
SPACE APPLICATIONS 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering 
Space-Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:  This project is concerned with the application of computer algorithms to specific military 
space projects, the development of specialized computer architectures for military space applications, and 
the support of the Space-Systems curricula. 
 
 
SPECIAL OPERATIONS FORCES LIGHTWEIGHT SIGNALS INTELLIGENCE FOR GROUND 
AND UNMANNED AERIAL VEHICLES SUPPORT TO JOINT THREAT WARNING SYSTEM 
RESEARCH, DEVELOPMENT, TEST, AND EVALUATION  
John C. McEachen, Associate Professor  
Department of Electrical and Computer Engineering 
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE:  To describe research, development, test, and evaluation actions to support the Joint Threat 
Warning System (JTWS) Program. This will include investigating integration of smart dust technology into 
the JTWS component architecture framework, investigations into integrating computer network operations 
into lightweight SOF SIGINT ground and UAV systems, and classified signal analysis. 
 
 
SPECIAL OPERATIONS FORCES MULTI-MISSION ADVANCED RESEARCH AND 
TECHNOLOGY JOINT THREAT WARNING SYSTEM RESEARCH, DEVELOPMENT, TEST, 
AND EVALUATION  
John C. McEachen, Associate Professor  
Department of Electrical and Computer Engineering 
Sponsor: Space and Naval Warfare Systems Center-Charleston 
 
OBJECTIVE:  To describe research, development, test, and evaluation actions to support the Joint Threat 
Warning System (JTWS) Program. This will include investigating integration of smart dust technology into 
the JTWS component architecture framework, investigations into integrating computer network operations 
into lightweight SOF SIGINT ground and UAV systems, and classified signal analysis. 
 
 
EDDY CURRENT AND AC MODELING 
Michael A. Morgan, Professor  
Department of Electrical and Computer Engineering 
Sponsor: Naval Surface Warfare Center-Carderock Division 
 
OBJECTIVE:  Support in modeling, computation, and experimental validations will be provided by the 
principal investigator during the late summer quarter of fiscal year 2007 and the fall quarter of fiscal year 








HIGH-POWER ANTENNA MODELING AND DESIGN 
Michael A. Morgan, Professor  
Department of Electrical and Computer Engineering 
Sponsor: Naval Surface Warfare Center-Dahlgren Division 
 




HIGH-POWER RF AND MICROWAVE MODELING AND DESIGN 
Michael A. Morgan, Professor  
Department of Electrical and Computer Engineering 
Sponsor: Naval Surface Warfare Center-Dahlgren Division 
 




LOW-FREQUENCY, ELECTROMAGNETIC FIELD PENETRATION THROUGH 
FERROMAGNETIC AND CONDUCTING STRUCTURES 
Michael A. Morgan, Professor  
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  Analysis and design tools will be developed to investigate low-frequency, electromagnetic 
field penetration through complex ferromagnetic and conducting structures. 
 
 
AUTONOMOUS DETECTION AND CLASSIFICATION SCHEMES TO CORRECTLY 
IDENTIFY LPI WAVEFORMS 
Phillip E. Pace, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To investigate an autonomous detection and classification scheme to correctly identify all 
of the well-known low probability of intercept waveforms, and subsequently, to extract the waveform 
parameters. Simulated signals with correct signal-to-noise ratio and actual digitized signals will be used for 
evaluating the feasibility of this approach. 
 
 
THE INTEGRATION, TEST, AND EVALUATION OF THE DIGITAL IMAGE SYNTHESIZER 
(DIS-512) WITH THE KOR ELECTRONICS DRFM 
Phillip E. Pace, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To continue development of a false target generator using the Naval Postgraduate School 
digital image synthesizer (DIS-512).  Funds will be used to perform functional testing on the latest parts 
received from the fabricator, which have been packaged in a high-performance, ball grid array package. 
Funds will also be used to continue the design work on an interface allowing the DIS-512 chip to work in a 
DRFM manufactured by Kor Electronics. 
 
 




NAVY INFORMATION OPERATIONS COMMAND-SUITLAND INFORMATION 
WARFARE/ELECTRONIC WARFARE RESEARCH SUPPORT 
Phillip E. Pace, Professor 
Tri T. Ha, Professor  
Department of Electrical and Computer Engineering 
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE:  To conduct information warfare/electronic warfare research in support of 802.16 covert 
communications and littoral, counter-targeting, radar digital image synthesis technology. This is combined 
research that unites two projects selected and sponsored by the Navy Information Operations Command-
Suitland. This research project will have two discrete principal investigators (PIs): Professors Tri T. Ha and 
Phillip Pace.  Portions of this research are classified. 
 
 
THE N433 THREAT MISSILE SIMULATOR VALIDATION WORKING GROUP 
Phillip E. Pace, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Research Laboratory 
 
OBJECTIVE: To provide technical leadership to the Navy Surface Anti-Ship Cruise Missile Threat 
Simulator Validation Working Group (SVWG).  Three types of simulations are currently being validated 
by the SVWG for use in test and evaluation. These include radio-frequency missile-hardware simulators, 
infrared missile-hardware simulators, and computer models of missile seekers and related electronics. 
 
 
SIGNAL PROCESSING TO DETECT AND TRACK EMITTERS OF INTEREST 
Phillip E. Pace, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Research Laboratory 
 
OBJECTIVE:  To set up an area in the SCIF and perform the signal processing necessary to detect and 
track emitters of interest. 
 
 
AN INFORMATION WARFARE WORKSHOP 
Rita Painter 
Department of Electrical and Computer Engineering 
Sponsor: Naval Engineering Logistics Office 
 
SUMMARY:  JIOPO, through the Naval Engineering Logistics Office, is providing direct funding for 




THE SOFTWARE DEFINED (SDR) AND COGNITIVE RADIO (CR) TECHNOLOGIES 
(SASDCRT) SHORT COURSE/WORKSHOP 
Rita Painter 
Department of Electrical and Computer Engineering 
Sponsor: Various 
 
OBJECTIVE:  To conduct a classified conference/workshop on SIGINT applications of software defined 








AN ANALYSIS OF FREQUENCY-HOPPED WAVEFORMS 
Ralph Clark Robertson, Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE: To analyze digitized, frequency-hopped waveforms and apply previously developed 
interference reduction techniques for frequency-hopped signals in order to determine the efficacy and 
practicality of these techniques. 
 
 
AN ANALYSIS OF FREQUENCY-HOPPED WAVEFORMS–II 
Ralph Clark Robertson, Professor 
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE: To analyze digitized, frequency-hopped waveforms and apply previously developed 
interference reduction techniques for frequency-hopped signals in order to determine the efficacy and 
practicality of these techniques. 
 
 
DIGITAL COMMUNICATIONS ARCHITECTURE DEVELOPMENT 
Ralph Clark Robertson, Professor  
Department of Electrical and Computer Engineering 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE:  To develop an architecture in IMOM Engineer that will allow an analyst to evaluate digital 
and analog communications systems using available intelligence. 
 
 
THE NATIONAL SECURITY AGENCY/APPLIED TECHNOLOGY DIVISION 
CRYPTOLOGICAL RESEARCH LABORATORY AND THESIS RESEARCH SUPPORT 
Ralph Clark Robertson, Professor  
Department of Electrical and Computer Engineering 
Sponsor: National Security Agency 
 
SUMMARY:  Supported the Cryptological Research Laboratory at the Naval Postgraduate School, 
wherein graduate students and faculty perform research in support of the National Security Agency’s 
Applied Technology Division. 
 
 
ENHANCING TARGET AND TARGET AREA RESOLUTION 
Weilian Su, Assistant Professor  
Department of Electrical and Computer Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To tailor the sensor networks for identification and optimize them for strategic 
deployment. Localization techniques and integration of sensor networks will be studied. 
 
 
THE IMPROVED MARINE CORPS COMMUNICATIONS TECHNOLOGY TESTBED 
Murali Tummala, Professor  
Department of Electrical and Computer Engineering 
Sponsor: Marine Corps Systems Command 
 
SUMMARY:  The improved Marine Corps Communications Technology Testbed project is in direct 
support of the Marine Corps Chief Information Officer, Headquarters, USMC, C4 Office. 




QUALITY OF SERVICE, CALL MANAGEMENT, AND HANDOFF ISSUES IN VOICE OVER 
INTERNET PROTOCOL 
Murali Tummala, Professor  
Department of Electrical and Computer Engineering 
Sponsor: Marine Corps Systems Command 
 
OBJECTIVE:  To investigate quality of service (QoS), unified signaling for seamless operation across 
heterogeneous networks, related call manager improvements, and handoff procedures in the Marine Corps’ 
application of Voice over Internet Protocol (VoIP) in packet-switched networks. The emphasis will be on 
methods for quality of service guarantees across multiple networks. Tradeoffs between higher quality of 
service and increased signal compression and QoS-assisted voice compression schemes will be examined. 
 
 
LINEAR ACCELERATOR/FLASH XX-RAY RADIATION TESTING OPERATIONS 
Todd Weatherford, Associate Professor  
Department of Electrical and Computer Engineering 
Sponsor: Various 
 
SUMMARY: The Naval Postgraduate School (NPS) provided beam time and technical support on the NPS 
flash X-ray facility. 
 
 
SUPPORT FOR RELIABILITY STUDIES AND EDUCATION 
Todd Weatherford, Associate Professor  
Department of Electrical and Computer Engineering 
Sponsor: Air Force Research Laboratory 
 
SUMMARY:  Supported the Air Force Research Laboratory-WP Sensors Directorate in evaluating 
reliability of electronic technologies.  Examined educational support. 
 
 
A FIELD EXPERIMENTATION PROGRAM FOR SPECIAL OPERATIONS 
Lonnie A. Wilson, Research Associate Professor  
Department of Electrical and Computer Engineering 
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: Development and testing of high-sensitivity RF receiver system. 
 
 
GATOR TECHNICAL ASSESSMENTS 
Lonnie A. Wilson, Research Associate Professor  
Department of Electrical and Computer Engineering 
Sponsor: Naval Surface Warfare Center-Dahlgren Division 
 
SUMMARY:  Provided radar technical assessments and radar technical support for the Naval Surface 
Warfare Center Dahlgren Division’s Gator project. 
 
 
THE ITALD-JEA PAYLOAD PROJECT 
Lonnie A. Wilson, Research Associate Professor  
Department of Electrical and Computer Engineering 
Sponsor: Naval Air Systems Command 
 
SUMMARY:   Evaluated the ITALD vehicle for ITALD-J application with EW/electronic attack payloads. 
 
 




REDUCED CREW SIZE METROLOGY USING WIRELESS LOCAL AREA NETWORKS AND 
WEARABLE PERSONAL COMPUTERS 
Xiaoping Yun, Professor 
Department of Electrical and Computer Engineering 
Sponsor: Naval Surface Warfare Center-Corona Division 
 
OBJECTIVE:  To assist the Metrology Program in improving and fielding the pressure calibration system; 
to initiate the design and prototyping of other calibration systems, including that for temperature gauges; 
and to generally assist the MSD in identifying common areas for the Naval Postgraduate School and the 
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The Department of Mechanical and Astronautical Engineering (MAE) provides a strong academic program 
that spans the engineering disciplines of thermal-fluid sciences, structural mechanics, dynamic systems, 
guidance and control, materials science and engineering, propulsion, and systems engineering, including 
total ship systems engineering, spacecraft, and missile design. These disciplines are blended together with a 
strong emphasis on naval engineering applications required by surface vessels, submarines, and spacecraft. 
Furthermore, the department provides advanced education in classified topics in astronautical engineering. 
Programs leading to the degree Master of Science in Mechanical Engineering or Master of Science in 
Astronautical Engineering are accredited by the Engineering Accreditation Commission of the 
Accreditation Board for Engineering and Technology (ABET). A specific curriculum must be consistent 
with the general minimum requirements for the degree as determined by the academic council. Any 
program leading to a degree must be approved by the department chair at least two quarters before 
completion. In general, approved programs will require more than the stated minimum degree requirements 




RESEARCH MISSION:  
 
The research mission of the MAE is to increase the combat effectiveness of U.S. and allied armed forces 
and to enhance the security of the United States through research in areas related to mechanical 
engineering, spanning the field from basic phenomena to engineering design, development, operation, 
maintenance, and disposal of components and systems for naval platforms. 
 
 
CURRICULA SERVED:  
 
The MAE Department serves the Naval and Mechanical-Engineering curriculum (570), the Mechanical- 
and Reactors-Engineering curriculum (571), and the Space-Systems Engineering curriculum (591). These 
curricula support the Navy’s need for individuals with advanced technical education in mechanical and 
astronautical engineering and related fields. The 570 curriculum provides the educational component for 
the engineering duty-officer program, and the research program in the department is designed to support 
the requirement for officers having the ability to identify, formulate, and solve technical and engineering 
problems in areas related to mechanical engineering. The Space-Systems Engineering program provides 






• Master of Science in Mechanical Engineering 
• Master of Science in Astronautical Engineering 
• Mechanical Engineer 
• Astronautical Engineer 
• Doctor of Philosophy  
• Doctor of Engineering 
 
 
RESEARCH THRUSTS:  
 
• Fluid Dynamics, Heat Transfer, and Turbomachinery 
• Dynamic Systems, Controls, and Robotics 
• Solid Mechanics, Vibrations, and Shock 
• Materials Science and Engineering 





• Total Ship Systems Engineering 
 
 
FACULTY EXPERTISE:  
 
• Fluid Dynamics, Heat Transfer, and Turbomachinery:  
Professor Knox Millsaps, Jr., Associate Professor Ashok Gopinath, Professor Garth Hobson  
• Dynamic Systems, Controls, and Robotics:  
Distinguished Professor Brij Agrawal, Distinguished Professor Anthony Healey, Professor Morris 
Driels, Professor Issac Kaminer, Associate Professor Fotis Papoulias, Assistant Professor Marcello 
Romano, Professor I. Michael Ross  
• Solid Mechanics, Vibration, and Shock:  
Professor Young Shin, Professor Young Kwon, Associate Professor Joshua Gordis 
• Materials Science and Engineering:  
Professor Terry McNelley, Professor Indranath Dutta 
• Space-Systems: 
Distinguished Professor Brij Agrawal, Professor Issac Kaminer, Assistant Professor Marcello 
Romano, Professor I. Michael Ross 
• Total Ship Systems Engineering:  
 Associate Professor Fotis Papoulias 
 
 
RESEARCH FACILITIES:  
 
The mechanical engineering laboratories are designed as complements to the educational mission and 
research interests of the department. In addition to extensive facilities for the support of student and faculty 
research, a variety of general use equipment is available. This includes equipment and facilities for the 
investigation of problems in engineering mechanics; a completely equipped materials science laboratory, 
including advanced scanning electron microscopes, an Auger microprobe, a transmission electron 
microscope, and X-ray diffractometers; an oscillating water tunnel, a unique underwater towing tank and a 
low turbulence water channel; a vibration analysis laboratory; a fluid power controls laboratory; a robotics 
and real-time control laboratory; facilities for experimentation with low-velocity air flows; equipment for 
instruction in thermal transport phenomena; a laser doppler velocimeter; nuclear radiation detection 
equipment; and an interactive CAD/CAE computer graphics laboratory. Experimentation is further 




RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
sponsored program for the Department of Mechanical and Astronautical Engineering is provided below.  
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ADAPTIVE POINTING CONTROL FOR SPACECRAFT 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Secretary of the Air Force FMBMB 
 
OBJECTIVE:  To develop advanced control techniques to improve pointing performance of spacecraft.  
In 2005, a particle filter was evaluated for attitude estimation and compared with the extended Kalman 
filter approach. In this research effort, the objective is to develop adaptive algorithms for fine pointing 
control of flexible spacecraft. The system has to work in the presence of sensor errors, external 
disturbances, vibrations from flexible structures, and uncertainties in the inertia parameters and structural 
frequencies of the spacecraft. In phase one, the tasks will include modeling a three-axis spacecraft 
simulator, online identification of rigid body parameters and adaptive control, and estimation and rejection 
of flexible modes by adaptive filters. In phase two, the algorithms developed in phase one will be 
implemented on a three-axis simulator.  These adaptive control techniques will be experimentally validated. 
 
 
LARGE-APERATURE, LIGHTWEIGHT, SPACE-BASED OPTICS 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:  To develop technologies in adaptive optics for flexible mirror surface control to minimize 
aberration in images and develop technologies in advance control to minimize the impact of mirror 
structural flexibility on point control and settling time during slew maneuvers. The emphasis in this project 
will be on adaptive optics. This is a joint Air Force Institute of Technology (AFIT)/Naval Postgraduate 
School (NPS) project. During phase one, the focus will be to set up a testbed and demonstrate the 
correction of mirror surface and image aberration by using adaptive optics. In phase two, the focus will be 
on developing and testing various wave front sensors for monitoring the surface of the primary mirror and 
adjusting it. The deformable mirror in the phase one testbed will be replaced by a telescope with a mirror 
with active surface control. In phase three, the main objective is to integrate adaptive optics techniques 
developed at NPS and at AFIT into the NPS jitter control testbed and bifocal relay mirror testbed. 
 
 
LARGE-APERATURE, LIGHTWEIGHT, SPACE-BASED OPTICS – PHASE II 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To develop technologies in adaptive optics for flexible mirror surface control to minimize 
aberration in images, and to develop technologies in advance control to minimize the impact of mirror 
structural flexibility on point control and settling time during slew maneuvers. The emphasis in this project 
will be on adaptive optics. This is a joint AFIT/Naval Postgraduate School project. During Phase I, the 
focus will be to set up a testbed and demonstrate the correction of mirror surface and image aberration by 
using adaptive optics. In Phase II, the focus will be on developing and testing various wavefront sensors for 
monitoring the surface of the primary mirror and adjusting it. The deformable mirror used in the Phase I 
testbed will be replaced by a telescope with a mirror with active surface control. In Phase III, the main 
objective is to integrate adaptive optics techniques developed at NPS and at AFIT into the NPS jitter 
control testbed and bifocal relay mirror testbed. 
 
 




ON-ORBIT SYSTEM IDENTIFICATION AND SLEW MANEUVER FOR FLEXIBLE 
SPACECRAFT 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To develop and evaluate different techniques for on-orbit system identification (spacecraft 
inertia and structural frequencies) and slew maneuver control of flexible spacecraft to minimize settling 
time. The research performed in 2005 showed both analytically and experimentally that advanced control 
techniques can improve the performance for spacecraft pointing and reduce the effective time for a slew 
maneuver when they are applied to a single-axis, flexible spacecraft control. During the proposed research 




Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:  To develop and operate spacecraft laboratories to provide noteworthy improvements to the 
Space Engineering curriculum. 
 
 
A SPACECRAFT SYSTEM STUDY 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To conduct spacecraft studies in two areas: evaluation of three-axis stabilization versus 
dual-spin stabilization for communications satellites and independent control of multiple payloads by 
multiple users. This is classified work. 
 
 
SPACE TECHNOLOGY DEVELOPMENT 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE:  To extend collaborative research work between the Air Force Research Laboratory 
(AFRL) and the Spacecraft Research and Design Center (SRDC) at the Naval Postgraduate School in the 
development of space technologies. There are several research areas of common interest in spacecraft 
technologies, such as vibration isolation and control, shape control, jitter control, acquisition, tracking and 
pointing of the optical payload, adaptive control slew maneuver of flexible spacecraft, control moment gyro 
control, space superiority, and spacecraft system design. The specific areas and tasks will be defined each 
year.  The research done at the SRDC will be presented at the AFRL annually. 
 
 
TACTICAL HEL WEAPON ALIGNMENT SYSTEM ARCHITECTURE EFFICIENCIES 
Brij N. Agrawal, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To collaborate with the University of California-Los Angeles on tactical HEL weapon 
alignment system architecture efficiencies. 
 
 




SPACE SITUATIONAL AWARENESS RESEARCH 
Kyle Alfriend, Navy Tactical Exploitation of National Capabilities (TENCAP) Space Chair  
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE:  To perform research vital to this country in space situational awareness and, in particular, 
to investigate the use of advanced estimation methods for the orbit determination of space objects. 
 
 
THE SPACE SITUATIONAL AWARENESS RESEARCH CENTER 
Kyle Alfriend, Navy Tactical Exploitation of National Capabilities (TENCAP) Space Chair  
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Office of Scientific Research 
 
OBJECTIVE: To perform space situational awareness-related research with the Air Force Maui Optical 
Site and to educate military officers and government civilians about space situational awareness. 
 
 
THE CHARACTERIZATION OF PULSE DETONATION ENGINE OPERATIONS AND 
PERFORMANCE 
Christopher M. Brophy, Research Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To determine the operational limits and performance of a valveless pulse detonation engine 
(PDE) operation on ethylene and JP10 fuels with air.  To investigate the characteristics and applicability of 
a transient, plasma ignition strategy for the effective initiation of detonations in fuel/air mixtures. 
 
 
AN EVALUATION OF THE COMBUSTION PROPERTIES OF VARIOUS ALUMINIZED, 
SOLID-PROPELLANT FORMULATIONS 
Christopher M. Brophy, Research Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: ATK Aerospace Company, Inc. 
 
OBJECTIVE:  To evaluate the combustion properties of various aluminized, solid-propellant formulations 
supplied from ATK Thiokol and deliver a report describing the particle size distributions as a function of 
propellant type and distance from the burning surface. 
 
 
THE HEAT TRANSFER PROPERTIES OF LAUNCH FLASH PLUME IMPINGEMENT 
Christopher M. Brophy, Research Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE: To determine the heat transfer properties associated with plume impingement during the 
ignition and launch sequence of a solid-propellant rocket motor. The heat transfer will be correlated to 
plume composition and additional IR imaging diagnostics. 
 
 




DYNAMIC STALL UNSTEADY FLOW EXPERIMENTS 
Muguru Chandrasekhara, Research Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: NASA Ames Research Center 
 
OBJECTIVE: To conduct unsteady flow measurements under dynamic stall flow conditions. To continue 
supporting ongoing, experimental flow separation control research related to helicopter rotors through 
acquisition and analysis of compressible flow data at the U.S. Army, Aeroflight Dynamics Directorate 
(AFDD), located at Moffett Field, California, over a period of the next two years. Additionally, a new 
effort that includes specification and design of advanced flow measurement systems and assists in 
experimental studies using these systems at the U.S. AFDD is proposed. 
 
 
EXPERT SUPPORT FOR UNSTEADY, FLOW CONTROL EXPERIMENTS 
Muguru Chandrasekhara, Research Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: NASA Ames Research Center 
 
OBJECTIVE:  To support upcoming experimental, unsteady, flow control research related to dynamic 
stall and helicopter rotor separation control through active participation in acquisition and analysis of 
compressible flow data at the U.S. Army, Aeroflight Dynamics Directorate, located at Moffett Field, 
California. The effort may also involve evaluation and possible use of special test facilities at Moffett Field 
and off-site research locations, such as the Air Force Academy in Colorado Springs, Colorado. 
 
 
ACCURACY MODEL IMPROVEMENT 
Morris Driels, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Aeronautical Systems Center 
 
OBJECTIVE:  This proposal covers several tasks of interest to the Joint Technical Coordinating Group, 
focusing on improving current accuracy models for various unguided and guided weapons systems. 
 
 
A DIRECT-FIRE METHODOLOGY COMPARISON 
Morris Driels, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Joint Technical Coordinating Group 
 
OBJECTIVE: To review the various direct-fire methodologies in use by the U.S. Army, Marine Corps, 
Navy, and Air Force with a view to their consolidation and rationalization. The review will document the 
scenarios modeled, shooter/target geometry and motion, and whether the method is accurate or 
effectiveness-based. The underlying weapon/target interactions will be described and models of like-kind 
will be grouped together. The deliverable will be a report on all models studied and recommendations 
regarding their consolidation. 
 
 
GOALI: THE EFFECTS OF PROCESSING AND MICROSTRUCTURE ON THE FRACTURE 
PROPERTIES OF MICROELECTRONIC LEAD-FREE SOLDER JOINTS UNDER DYNAMIC 
LOADING CONDITIONS 
Indranath Dutta, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Science Foundation 
 
OBJECTIVE:  In this work, a comprehensive experimental plan to generate fundamental mechanistic 
insight into the role of several microstructural and test variables on the fracture of solder joints under rapid 




loading conditions is proposed. The outcome of this study will be the ability to design microelectronic 
solder joints with greater fracture toughness under drop conditions via better control of processing, 
microstructural, and geometrical parameters. An additional outcome will be the transfer of experimental 
approaches developed through this work to the industry. 
 
 
INTERFACIAL CREEP IN THIN-FILM INTERCONNECT STRUCTURES IN MICRO-
SYSTEMS 
Indranath Dutta, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Science Foundation 
 
OBJECTIVE: To conduct a comprehensive experimental and analytical effort to obtain fundamental, 
mechanistic insight into interfacial creep at thin film-substrate interfaces under thermomechanical, as well 
as thermomechanical-cum--electrical loads. The efforts will combine creep testing with and without applied 
electrical current, detailed interfacial characterization, constitutive modeling, and experimental/analytical 
investigations of microelectronic device structures. 
 
 
THE ROLE OF ELECTRICAL SKIN EFFECTS IN RAIL GUNS 
Indranath Dutta, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: University of Texas at Austin 
 
SUMMARY: Characterization of scaled-down armature-rail contacts produced at the University of Texas 
at Austin. Make, text, and characterize model-system contacts to understand microstructural evolution at 
armature contacts under stationary conditions. 
 
 
VALID CONSTITUTIVE – AND RELEVANT FAILURE – MODELS FOR SNAGCU SOLDER 
ALLOYS 
Indranath Dutta, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Purdue University 
 
OBJECTIVE: To develop experimentally validated constitutive models for deformation and failure of 
solder joints under high strain rate, creep, and electro-migration conditions. 
 
 
THE MEASUREMENT OF MOLTEN-METAL FLOW RATES AT HIGH TEMPERATURES 
Ashok Gopinath, Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Department of Energy 
 
OBJECTIVE:  To build and test a device/sensor that could be used for the measurement of molten-metal 
flow rates. The device should be accurate and robust and should be calibrated against a standard reference. 
The work will be carried out in two phases; one with a low-melting metallic eutectic to demonstrate proof-
of-concept, and then with a higher melting-point material, with the eventual objective of demonstrating 
operation at close to 1000 degree C temperatures. 
 
 




TECHNICAL EVALUATION OF ADVANCED ROLL-ON/ROLL-OFF RAMP TECHNOLOGIES:  
PHASE 1 
Joshua H. Gordis, Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To provide technical evaluation of proposed roll-on/roll-off (RORO) ramp technologies. 
The evaluation will focus on an initial assessment of the ability of proposed ramp designs to function in Sea 
State Three and above while having a significantly reduced weight as compared with existing ramp 
designs. Recommendations regarding potential success of candidate designs will be provided. 
 
FBN AND PLS PLUS UP 
Anthony J. Healey, Distinguished Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 




FISCAL YEAR 2007 RESEARCH IN SUPPORT OF VSWMCM 
Anthony J. Healey, Distinguished Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: Following current work funded by the Office of Naval Research during fiscal year 2006, 
the Center proposes to continue with this work and expand on the initiatives. Support is also included for 
the 2007 AY VFEAT demonstration. 
 
 
RAMPRESSOR COMPRESSION STATIC TESTING 
Garth V. Hobson, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Ramgen Power Systems, Inc. 
 
OBJECTIVE: To provide technical expertise and testing support in the Naval Postgraduate School Gas 
Dynamics Laboratory for the Ramgen Rampressor. 
 
 
THE RAM EXPANDER NOZZLE TEST 
Garth V. Hobson, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Ramgen Power Systems, Inc. 
 
OBJECTIVE: To provide Ramgen personnel access to the supersonic testing facility in the Naval 
Postgraduate School Gas Dynamics Laboratory and the testing equipment therein.  To provide technical 
support during testing of the Ramgen static ram expander nozzle model. To deliver a dataset consisting of 
the total pressure variance at the outlet of the nozzle for the following flow conditions: a) nozzle side wall 
with no tip gap, b) nozzle side wall with a 2mm gap, and c) nozzle side wall with a 4mm gap. 
 
 




ROBUST HCF SURVIVABILITY AND LONG-TERM DURABILITY TESTING OF A COATED 
BLADE DAMPING SYSTEM 
Garth V. Hobson, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Herman Advanced Engineering, Inc. 
 
OBJECTIVE:  To conduct tests in the Turbo Propulsion Laboratory in support of an IRB award made to 
Herman Advanced Engineering, Inc. 
 
 
A TRANSONIC FAN STAGE – STEAM INGESTION STUDY 
Garth V. Hobson, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  This proposal stems from a prior exposure to the problem of ingestion on the F414 engine 
and an awareness of the potential criticality to a single-engine aircraft, such as the JSF. The transonic 
compressor rig has been enhanced with a steam generator for the introduction of steam into its inlet at 
various flow rates. The primary objective is to obtain controlled data on the effect of steam ingestion and 
inlet flow distortion on stall behavior.  Initial steam ingestion tests were successfully performed at up to 
95% rotor speed. 
 
 
COLLABORATIVE AUTONOMOUS UNDERWATER VEHICLES OPERATIONS 
Douglas P. Horner, Research Assistant Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
SUMMARY:  Collaborative and persistent operations with autonomous underwater vehicles. 
 
 
COORDINATE AUTONOMY FOR PERSISTENCE PRESENCE IN HARBOR AND RIVERINE 
ENVIRONMENTS 
Douglas P. Horner, Research Assistant Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To investigate the use of a heterogeneous mix of autonomous unmanned vehicles and 
sensors for persistence operations in harbor and riverine environments. This initiative is a joint proposal 
with the Virginia Polytechnic Institute. 
 
 
PERSISTENCE IN LITTORAL SURVEILLANCE-DOCKING 
Douglas P. Horner, Research Assistant Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To improve longevity in autonomous underwater vehicle (AUV) operations. For the Naval 
Postgraduate School (NPS) Center for AUV Research, investigations into three areas will be conducted. 
First, in order to achieve longer term operations, the AUV needs to recharge its batteries. Whether this 
occurs at a stationary or moving underwater docking station (SSN, SDV, ASDS), optimal control strategies 
are needed for rendezvous. With the REMUS and a WHOI docking station at the Naval Postgraduate 
School, the Center can use the existing NPS Monterey Bay Inner Shelf Observatory Lab for an offshore 
energy and data cable to permit an ideal research capability in Monterey Bay, California. 
 
 




THE DEVELOPMENT OF A LOW-COST TRACKING ANTENNA SYSTEM FOR MEDIUM-
RANGE COMMUNICATIONS WITH REMOTE MANNED OR UNMANNED AIR AND 
SURFACE VEHICLES: PHASE II 
Kevin D. Jones, Research Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE:  To develop, test, and evaluate a limited number of GPS-based auto-tracking antenna 
prototype systems to work with an NTIO-developed prototype line-of-sight (LOS) radio. This new 
prototype capability, if successful, will provide a very cost effective communications system with 1-3 mhz 
of bandwidth that could be used by both military tactical ground units and tactical UAV platforms as a 
medium range (5-25 miles) IP-based communications link. The primary goal of this initiative is to conduct 
demonstrations of this new prototype capability to military customers during the Naval Postgraduate 
School-sponsored TNT exercises. 
 
 
THE DEVELOPMENT OF A LOW-COST TRACKING ANTENNA SYSTEM FOR MEDIUM-
RANGE COMMUNICATIONS WITH REMOTE MANNED OR UNMANNED AIR AND 
SURFACE VEHICLES: PHASE III 
Kevin D. Jones, Research Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Security Agency 
 
OBJECTIVE:  To develop, test, and evaluate a limited number of GPS-based auto-tracking antenna 
prototype systems to work with an NTIO-developed prototype line-of-sight (LOS) radio. This new 
prototype capability, if successful, will provide a very cost effective communications system with 1-3 mhz 
of bandwidth that could be used by both military tactical ground units and tactical UAV platforms as a 
medium range (5-25 miles) IP-based communication link. The primary goal of this initiative is to conduct 
demonstrations of this new prototype capability to military customers during the Naval Postgraduate 
School-sponsored TNT exercises. 
 
 
AN EXPERIMENTAL INVESTIGATION OF FLAPPING-WING PROPULSION FOR HIGH 
SPEED VESSELS 
Kevin D. Jones, Research Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Surface Warfare Center-Carderock Division 
 
OBJECTIVE: To design, build, and evaluate a sub-scale model of an HSV-class catamaran ship using 
flapping wings for propulsion in place of the usual water jets. 
 
 
A FEASIBILITY STUDY FOR THE USE OF FLAPPING WINGS FOR MULTI-HULL SHIP 
PROPULSION 
Kevin D. Jones, Research Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Surface Warfare Center-Carderock Division 
 
OBJECTIVE:  To perform a feasibility study on the use of flapping wings for propulsion on modern, 
multi-hull ships. The investigation will include two-dimensional simulations of flapping wings using panel 
and Navier-Stokes flow solvers. The primary objective is to determine if flapping wings can compete with 
conventional propulsion devices for high-speed ships. Power, thrust, and efficiency will be predicted over a 
practical range of speeds and compared with existing data for conventional devices. 
 
 




FLAPPING WING AERODYNAMICS AND CONTROL FOR MANEUVERABLE, HOVERING, 
MICRO-AIR VEHICLES 
Kevin D. Jones, Research Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Pacific Soft 
 




A FIELD EXPERIMENTATION PROGRAM FOR SPECIAL OPERATIONS 
Isaac I. Kaminer, Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: U.S. Special Operations Command 
 




A PRELIMINARY ANALYSIS OF TOUCH DOWN PERFORMANCE BY A PASSIVE, HIGH-
GLIDE PAYLOAD DELIVERY SYSTEM 
Isaac I. Kaminer, Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Surface Warfare Center-Carderock Division 
 
OBJECTIVE:  To integrate geometry of the high-glide payload delivery system into NPS 8-DOF 
simulation, redesign NPS control laws to fit this model and conduct touchdown performance study to 
support NSWCCE-sponsored SBIR. 
 
 
AN INTERNATIONAL WORKSHOP ON PREDICTIVE MODELING OF COMPOSITE 
MATERIALS 
Young Kwon, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Science Foundation 
 
OBJECTIVE:  To organize the “Third Annual International Workshop on Stretching the Endurance 
Boundary of Composite Materials: Pushing the Performance Limit of Composite Structures.” The principal 
investigator (PI) seeks the co-support financially of the National Science Foundation (NSF) and the 
EPSRC. The PI also seeks for the workshop to be held in the United Kingdom or elsewhere in the 
European Union. The first and second NSF/EPSRC meetings and workshops on a related subject were held 
in Europe in May 2001 and in the United States in September 2005. 
 
 
A STUDY OF COMPOSITE SCARF-BONDED JOINTS 
Young Kwon, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Surface Warfare Center-Carderock Division 
 
OBJECTIVE:  To assist the Naval Surface Warfare Center-Carderock Division Team for Advanced Hull 
Materials and Structures Technology, particularly in the technological area of bonded composite joints. A 
computer modeling and simulation and experimental study will be conducted to understand the failure 
mechanism, modes, and strength under tension and compression loading, as well as the effects of carbon 
nanotubes on the interface strength of the joints. 
 
 




DEFORMATION MECHANISMS, MICROSTRUCTURE, STRESS STATE, AND CAVITY 
NUCLEATION IN SUPER PLASTIC AA5083 
Terry R. McNelley, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: University of Texas at Austin 
 
OBJECTIVE: To evaluate the relationship between the size distributions of inter-metallic Al6MN and 
AI6FE particles and cavity nucleation during elevated temperature deformation of AA5083.  Materials will 
be deformed under both dislocation creep and grain boundary sliding conditions, and the effect of 
deformation mechanism on cavity nucleation will be quantified. The role of grain-to-grain disorientation on 
cavity nucleation will also be evaluated, as well as the dependence of nucleation strain on stress state 
(uniaxial versus biaxial). 
 
 
THE EFFECTS OF STRESS STATE ON DEFORMATION AND FAILURE MECHANISM IN 
SUPER-PLASTIC AA5083 
Terry R. McNelley, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: University of Texas at Austin 
 
OBJECTIVE: To assess the grain boundary sliding to solute drag creep transition during deformation 
under various stress states, including uniaxial and biaxial conditions, and to compare experimental and 
model textures for this transition. Micro-texture analysis of cavity initiation and growth will be extended to 
determine the contribution of grain boundary sliding under various stress states. This analysis will include a 
three-dimensional examination of growing cavities in relation to the dispersed constituent particles. 
Mechanical testing of thermo-mechanically processed DC cast material will be conducted to assess the role 
of grain refinement in the transition. 
 
 
THE FORMATION OF HIGH-ANGLE GRAIN BOUNDARIES AND THE EVOLUTION OF 
TEXTURE DURING SEVERE PLASTIC DEFORMATION PROCESSING OF ALUMINUM 
ALLOYS 
Terry R. McNelley, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Office of Scientific Research 
 
OBJECTIVE: To evaluate the hypothesis that high-angle boundaries form from the interface between 
blocks or bands having lattice orientations that are variant of characteristic shear texture components during 
SPD by equi-channel angular pressing (ECAP).  The influence of alloy constitution, ECAP processing 
parameters, and stability of microstructures during post-processing annealing will also be evaluated. 




MICROSTRUCTURE EVOLUTION AND MICROSTRUCTURE-PROCESSING-PROPERTY 
RELATIONSHIPS IN FRICTION STIR PROCESSING OF NIA1 BRONZE 
Terry R. McNelley, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To conduct an experimental investigation into mechanisms of microstructure evolution and 
microstructure-mechanical property relationships associated with friction stir processing of NiA1 bronze 
propeller materials.  Factors leading to low ductility in processed material will be of primary concern. 
 
 




THE STRUCTURE AND PROPERTIES OF LITTORAL COMBAT SHIP ALUMINUM WELDS 
BY NEW FRICTION STIR WELDING METHODS 
Terry R. McNelley, Distinguished Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To evaluate and compare microstructures and mechanical properties for welds produced by 
conventional (single-sided) and recently developed bobbin-tool friction stir welding methods in integrally 
stiffened aluminum panels for structural applications in the littoral combat ship and other systems. 
 
 
ADVANCED MARINE GAS TURBINE TECHNOLOGY PROGRAMS 
Knox T. Millsaps, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Surface Warfare Center-Carderock Division 
 
OBJECTIVE:  To support the Advanced Technology Group Manager (code 91) in the Marine Gas 
Turbine Branch of NAVSEA for the life-cycle support of the ship service and main propulsion gas turbines. 
This work will include analysis of test data and methodologies for the detection and localization of 
compressor stall of the GE LM2500.  Engineering support for online compressor washing evaluation will 
also be provided. 
 
 
A THERMAL ANALYSIS OF THE DEEP SUBMERGENCE RESCUE VEHICLE AND THE 
PRESSURIZED RESCUE MODULE SYSTEM FOR HUMAN HABITATION 
Knox T. Millsaps, Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Submarine Medical Research Laboratory 
 
OBJECTIVE:  To create appropriate lumped-parameter models and perform a transient thermal analysis 
to predict the temperature inside these two underwater rescue vehicles. 
 
 
A GENERIC FRAMEWORK FOR CONDUCTING ANALYSIS-OF-ALTERNATIVE STUDIES IN 
NAVAL SHIP DESIGN 
Fotis A. Papoulias, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To propose a standardized methodology for conducting and prioritizing Analysis-of-
Alternative (AOA) studies in the context of naval ship design. The proposed approach utilizes the 
methodologies developed at the ASDL/Georgia Tech. 
 
 
A TECHNICAL EVALUATION OF SHIPBOARD HANDLING AND STOWAGE OF THE 
AUTONOMOUS SUSTAINMENT CARGO CONTAINER DELIVERY SYSTEM 
Fotis A. Papoulias, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To provide domain expertise and technical evaluation with regards to shipboard handling 
and stowage issues of the autonomous sustainment cargo container (ASCC) delivery system. The 
evaluation will focus on all aspects of handling and stowage as outlined in the delivery task.  In addition, 
the Naval Postgraduate School will cooperate with the other research participants, government agencies, 
and AEPCO, Inc., and will periodically re-evaluate research priorities as needed. 
 




AN ANALYSIS AND GROUND EXPERIMENT OF A CLUSTER OF INTERACTING 
SPACECRAFT FOR AUTONOMOUS, IN-ORBIT ASSEMBLY AND RECONFIGURATION 
Marcello Romano, Assistant Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Defense Advanced Research Projects Agency 
 
OBJECTIVE:  To advance knowledge in the field of multi-spacecraft systems for autonomous, in-orbit 
assembly and reconfiguration. This emerging space-engineering concept may lead to breakthrough 
applications for both Department of Defense and civilian space missions. The focus of this research is 




AN ANALYSIS AND LAB EXPERIMENTS OF ROBUST GNC METHODS FOR A CLUSTER OF 
INTERACTING SPACECRAFT FOR IN-ORBIT ASSEMBLY AND RECONFIGURATION 
Marcello Romano, Assistant Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Defense Advanced Research Projects Agency 
 
OBJECTIVE:  To advance knowledge in the field of multi-spacecraft systems for autonomous, in-orbit 
assembly and reconfiguration. This emerging space-engineering concept may lead to breakthrough 
applications for both Department of Defense and civilian space missions. The focus of this research is 




TINYSCOPE: A PRELIMINARY INVESTIGATION ON VERY SMALL, THREE-AXIS 
STABILIZED SPACECRAFT FOR EARTH APPLICATIONS FROM LEO 
Marcello Romano, Assistant Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: The possible use of tiny, three-axis, stabilized spacecraft for earth imaging applications is 
proposed. This may constitute an important asset for Department of Defense applications, in particular 
regarding short mission turnaround time, low cost and risk, and low visibility. The class of spacecraft 
considered for this study is “NanoStat,” with a total mass of about ten kilograms and a total volume of 
about five liters. In particular, this research effort focuses on conducting a preliminary design study based 




AN ADVANCED CONTROL ALGORITHM STUDY 
I. Michael Ross, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To develop and analyze a pseudospectral framework for the integrated control and 
optimization of several systems. The proposed approach is exploratory in nature, and if successful, is 
expected to have a long-term, sustained impact on the development of advanced systems. 
 
 




ADVERSARIAL SPACECRAFT SYSTEMS IDENTIFICATION 
I. Michael Ross, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To develop an unscented Kalman Filter for system identification without using in suit 
measurements. The applications of this research are classified. 
 
 
THE BOHR-FROZEN FORMATION FOR MULTI-SATELLITE SYSTEMS 
I. Michael Ross, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE:  To systematically explore relative orbits by integrating concepts from periodic optimal 
control theory, pseudospectral methods, and Bohr’s concept of almost periodic functions. The expected 
outcome of this research is the discovery of NE J2-invariant relative orbits, particularly for non-circular 
reference orbits. This implies that a persistent, long-duration formation would be practically realizable. 
These orbits can then be used for the design of a distributed space system. 
 
 
THE DEVELOPMENT OF A RAPID MISSION DESIGN TOOL FOR THE CEV 
I. Michael Ross, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: NASA Johnson Space Center 
 
OBJECTIVE:  To collaborate with Johnson Space Center engineers towards the goal of developing a 
rapid mission design tool for the CEV. 
 
 
ENHANCING SPACECRAFT AGILITY BY AGGRESSIVE NON-EIGEN-AXIS STEERING 
I. Michael Ross, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To systematically explore space maneuvers by integrating concepts from optimal-control 
theory and pseudospectral methods. The expected outcome is a discovery of new maneuvers, particularly 
for noncircular reference orbits. 
 
 
HIGH-FIDELITY FOOTPRINT GENERATION FOR ENTRY VEHICLES 
I. Michael Ross, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE: To explore a variety of connected topics in support of the Air Force Research Laboratory’s 
program on the guidance and control of entry vehicles. 
 
 




A PSEUDOSPECTRAL APPROACH FOR CONTROL AND OPTIMIZATION OF LARGE 
SEGMENTED MIRRORS 
I. Michael Ross, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To develop and analyze a pseudospectral framework or the integrated control and 
optimization of the very-large-scale control system (thousands of sensors and actuators) found in the design 
of large telescopes based on segmented-mirror technology. The proposed research parallels the techniques 
implemented on the segmented-mirror demonstrator. 
 
 
PSEUDOSPECTRAL METHODS FOR OPTIMAL CONTROL AND ESTIMATION WITH 
APPLICATIONS TO SPACE SYSTEMS 
I. Michael Ross, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Air Force Office of Scientific Research 
 
OBJECTIVE: To develop a unified theoretical foundation for pseudospectral methods in the optimal 
control and estimation of general nonlinear systems; and to apply the method to achieve real-time optimal 
control of space systems. The goal is to advance the state-of-the-art by solving optimal control and 
estimation problems that are not solvable using existing methods. 
 
 
A TETHERED SPACECRAFT SYSTEM FOR COLLECTING HIGH-FREQUENCY SIGNALS 
I. Michael Ross, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To investigate tethered space maneuvers by integrating concepts from optimal-control 
theory and pseudospectral methods. The expected outcome of our proposed research is a discovery of new 
maneuvers for tethered systems. 
 
 
A DDG1000 LFT&E UNDERWATER EXPLOSION ANALYSIS, EVALUATION, AND 
ENHANCEMENT STUDY 
Young S. Shin, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE:  To provide engineering and analysis support for a review of underwater explosion testing 
results, DD(X) and DDG ship-shock trial modeling, and a comparison of model predictions with collected 




LITTORAL COMBAT SHIP CLASS SHIP-SHOCK MODELING AND SIMULATION USING 
DYSMAS CODE 
Young S. Shin, Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE: To provide modeling and simulation development, analysis, and support in support of 
shock and vibration analysis for the littoral combat ship (LCS) class using Dysmas code.  The project 
includes 1) performing FEM modeling of the two hull variants of the LCS class in support of the required 
survivability analysis, 2) performing validation and verification of the LCS FEM Model as specifically 




prepared for shock and vibration analysis for both LCS hull variants, and 3) identifying potential problem 
areas as related to the survivability of the LCS hull variants. 
 
 
THE AUTONOMOUS TRACKING OF AVIATION AND AIR DELIVERY TEST ARTICLES 
Oleg Yakimenko, Research Associate Professor  
Department of Mechanical and Astronautical Engineering 
Sponsor: U.S. Army Yuma Proving Ground 
 
OBJECTIVE: To develop, test, and support autonomous video-scoring software allowing obtaining 
inertial coordinates, and possibly, an attitude of a test article based on the video data provided by up to six 
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The Department of Meteorology provides graduate-level instruction in the science of meteorology and its 
application in support of military operations. To maintain expertise and provide support to student theses, 
the faculty performs research in the Navy-relevant areas of synoptic and dynamic meteorology, remote 
sensing, numerical modeling, tropical meteorology, boundary layer meteorology, and environmental 
effects. 
 Over 60 years ago, the Naval Postgraduate School (NPS) was responsible for the establishment and 
flourishing of a Navy operational command on its campus. In 1959, the Naval Oceanographic Command 
moved its numerical prediction center to Monterey as a new operational command, the Fleet Numerical 
Weather Central (now the Fleet Numerical Meteorology and Oceanography Center-FNMOC). The Navy 
chose to move FNMOC to Monterey to take advantage of the presence of NPS and its large assembly of 
science faculty who are intimately familiar with Navy operational problems in meteorology and 
oceanography. For similar reasons, the Navy Environmental Prediction Research Facility (now the Marine 
Meteorology Division of the Naval Research Laboratory (NRL) Monterey) moved to Monterey in 1971. 
This further augmentation of meteorological and oceanographic scientists in Monterey has made it the 
center of Naval environmental science. 
 The consequences of these moves include the substantial involvement of NPS faculty in research 
projects at NRL Monterey and the enhancement of operational capabilities at FNMOC. Furthermore, 
personnel from the latter two organizations are able to take advanced courses at NPS, and officer-students 
at NPS can engage in thesis research on “real-life” applications relating environmental parameters to Naval 
operations. 
 In recent years, the Department of Meteorology has served a broad spectrum of research interests 






• Meteorology and Physical Oceanography 
• Space-Systems Operations 
• Space-Systems Engineering 





• Master of Science in Meteorology 
• Master of Science in Meteorology and Physical Oceanography 





• Synoptic, Mesoscale, and Coastal Meteorology: 
Distinguished Professor Russell Elsberry, Professor Wendell Nuss, Professor Patrick Harr, 
Professor Michael Montgomery, Assistant Professor Karl Pfeiffer (Military Faculty), Research 
Associate Michael Bell, Research Assistant Professor Richard Moore 
• Numerical Weather Prediction (NWP):  
Research Associate Hway-Jen Chen, Assistant Professor Tony Eckel (Military Faculty), Assistant 
Professor Rebecca Stone (Military Faculty) 
• Environmental Analysis and Visualization: 






• Air-Sea Interactions: 
Professor Kenneth Davidson, Research Associate Paul Frederickson, Assistant Professor Rebecca 
Stone (Military Faculty) 
• Satellite and Ground-Based Remote Sensing: 
Professor Philip Durkee, Research Associate Kurt Nielsen, Research Associate Michael Bell 
• Tropical Meteorology: 
Distinguished Professor Russell Elsberry, Distinguished Professor Chih-Pei Chang, Professor 
Patrick Harr, Professor Michael Montgomery, Research Associate Hway-Chen, Research 
Associate Michael Bell, Research Assistant Professor Zhuo Wang, Research Associate Stephanie 
Zick 
• Tropical Cyclone Motion: 
Professor Patrick Harr, Professor Michael Montgomery, Research Associate Michael Bell, 
Research Assistant Professor Zhuo Wang, Research Associate Stephanie Zick  
• Boundary Layer Meteorology: 
 Professor Kenneth Davidson, Professor Qing Wang 
• Climate Dynamics: 
Distinguished Professor Chih-Pei Chang, Research Associate Hway-Jen Chen, Senior Lecturer 
Tom Murphree, Research Assistant Professor Zhuo Wang 
• Atmospheric Factors in EM/EO Propagation: 
Professor Kenneth Davidson, Research Associate Professor Peter S. Guest, Research Associate 
Paul Frederickson 
• Polar Meteorology: 





• IDEA Laboratory: The Interactive Digital Environmental Analysis (IDEA) Laboratory has 
Silicon Graphics workstations specifically designed and funded for instruction. The lab computers 
are used to analyze and display real-time satellite data and numerical model output. 
• BEC Laboratory:  The Battlespace Environment Characterization Laboratory is designed to 
support complex data acquisition, analysis, and decision-making capabilities for a variety of 
environmental problems and DoD applications. 
• RSL: The Remote Sensing Laboratory operates a SeaSpace NOAA satellite receiver that collects 
and processes environmental data in support of atmosphere and ocean analysis. 
• SAFL: The Synoptic Analysis and Forecasting Laboratory uses a suite of computers and advanced 
display devices to provide local and global, real-time, meteorological data and numerical products 
for instruction and research in operational weather forecasting.  
• ABLML: The Atmospheric Boundary Layer Measurements Laboratory provides information 
from a special, near-coastal, observation site at Fort Ord in support of instruction and research in 
boundary layer and coastal meteorology. Present instrumentation includes two radar wind 







RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source.  A profile of the 
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AIRBORNE AEROSOL NUMBER FLUX MEASUREMENTS 
Gintautas Buzorius, Research Assistant Professor 
Department of Meteorology 
Sponsor: National Science Foundation 
 




BOUNDARY LAYER EFFECTS ON ATMOSPHERIC FRONTS 
Chih Pei Chang, Distinguished Professor 
Department of Meteorology 
Sponsor: National Science Foundation 
 
OBJECTIVE: One of the goals of the U.S. Weather Research Program is to improve the prediction of 
heavy precipitation events that are often associated with frontal systems. The objective of this research is to 
improve understanding of the influence of the planetary boundary layer on atmospheric fronts. Extensive 
research has been devoted to frontal dynamics and the underlying topography on them. However, the effect 
of the boundary layer on the development and modification of fronts as they move over various surfaces is 




MONSOON DISTURBANCES IN SOUTHEAST ASIA AND ADJACENT SEAS 
Chih Pei Chang, Distinguished Professor  
Department of Meteorology 
Sponsor: Office of Naval Research 
 




TROPICAL CYCLONE GENESIS IN THE ATLANTIC BASIN AS REVEALED BY NOGAPS 
ANALYSIS AND FORECAST FIELDS 
Chih Pei Chang, Distinguished Professor  
Department of Meteorology 
Sponsor: Naval Research Laboratory 
 
OBJECTIVE: To evaluate the prediction of Atlantic tropical cyclone genesis by the Naval Operational 
Global Forecast System. 
 
 
BUOY/METEOROLOGY AND OCEANOGRAPHY DATA COLLECTION SUPPORT TO IEEE 
802 RADIO (SEA LANCET) FIELD TESTS 
Kenneth L. Davidson, Professor 
Department of Meteorology 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE: To deploy the Naval Postgraduate School (NPS)-instrumented buoy as an at-sea test 
platform for a new radio being developed under a Phase II SBIR. This radio, the SBIR IEEE 802 Derived 
Radio (Sea Lancet), will be integrated into the buoy’s electronics systems for a long-term test operating 







THE EOVAT CONCEPT OF OPERATIONS STUDY (WEATHER) 
Kenneth L. Davidson, Professor 
Department of Meteorology 
Sponsor: Naval Undersea Warfare Center-Newport Division 
 
OBJECTIVE: To provide assessment techniques/tools that incorporate and integrate multi-source, high-
resolution airflow and surface description data to predict airflow and surface impacts on EO detection on 
low observable targets. 
 
 
AN EVALUATION OF ATMOSPHERIC IMPACT ON PREDICTION FOR REAL-TIME 
ASSESSMENT OF COUNTER-DETECTION AND ISR EFFECTIVENESS 
Kenneth L. Davidson, Professor 
Department of Meteorology 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE:  Techniques/tools that incorporate and integrate multi-source, high-resolution airflow and 
surface descriptions data to predict airflow and surface impacts on communications and radar/IR detection 
of threat and own low cross section and low observable targets. 
 
 
OAML DOCUMENTATION/APPROVAL OF BOUNDARY LAYER MODEL TO MEET RF/IR 
IMPACT REQUIREMENTS 
Kenneth L. Davidson, Professor 
Department of Meteorology 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE:  To document the Naval Postgraduate School Boundary Layer Model in OAML for 
estimation of vertical profiles and turbulence intensities for application in EM/EO propagation in the 
atmosphere surface layer over the ocean. 
 
 
AN OPERATIONAL ASSESSMENT OF RF/IR SENSOR DETECTION OF NEAR-SURFACE 
LOW CROSS SECTION AND LOW OBSERVABLE TARGETS 
Kenneth L. Davidson, Professor 
Department of Meteorology 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To expeditiously evaluate and transition lower atmosphere models and applications with 
observed and predicted data for linkage to propagation effects models and tactical decision aids (TDAs) to 
maximize decision-makers’ awareness of radar and IR detection of threat and own forces.  To apply 
validated meteorology and oceanography and propagation models to special, high-resolution data that will 
describe radar and IR surveillance impacts for particular platforms in support of regional initiatives. 
 
 
A PERFORMANCE SURFACE “PROOF-OF-CONCEPT” FOR PERISCOPE DETECTION, 
VALIANT SHIELD 2007 
Kenneth L. Davidson, Professor 
Department of Meteorology 
Sponsor: Naval Meteorology and Oceanography Command 
 
OBJECTIVE: To develop and demonstrate a performance surface “proof-of-concept” to describe 







TNT/MARITIME INTERDICTION OPERATIONS AND MDPT/TACDEV 
Kenneth L. Davidson, Professor 
Department of Meteorology 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To provide atmospheric impact in MPS maritime domain awareness and TNT field 
experimentation by evaluating and documenting an applied tool that will enhance maritime-interdiction 
operations (MIO) and electronic attack (IO/EA) capabilities by applying integrated atmospheric feature 
data acquisitions and propagation process prediction procedures for estimating atmospheric impact on 
radar-comms and IR imaging and detection of surface vessels. 
 
 
THE USE OF SATELLITE-BORNE SENSOR DATA IN REAL-TIME ASSESSMENT OF 
EA/IO/ISR EFFECTIVENESS AND DETECTION VULNERABILITY 
Kenneth L. Davidson, Professor 
Department of Meteorology 
Sponsor: Navy Tactical Exploitation of National Capabilities 
 
OBJECTIVE:  To determine the potential value of, and develop an approach for, incorporating satellite-
derived, lower-atmospheric and ocean-surface information into existing in situ datasets to predict 
environmental impacts on EA/IO/ISR effectiveness and detection vulnerability. 
 
 
CORRECTIONS FOR ATMOSPHERE EFFECTS ON ONIR DATA PRODUCTS 
Philip A. Durkee, Professor 
Department of Meteorology 
Sponsor: National Reconnaissance Office 
 
SUMMARY:   The proposal is classified. The body of the proposal will be delivered by other means. 
 
 
THE DEVELOPMENT AND VERIFICATION OF IMPROVED AEROSOL OPTICAL DEPTH 
AND TARGET DETECTABILITY ALGORITHMS OVER BOTH OCEAN AND LAND 
SURFACES 
Philip A. Durkee, Professor 
Department of Meteorology 
Sponsor: National Air and Space Intelligence Center 
 
OBJECTIVE: To assist with the development and verification of improved aerosol optical 
depth and target detectability algorithms over both ocean and land surfaces. 
 
 
AN IMPROVED AEROSOL ANALYSIS FOR IMAGE CORRECTION 
Philip A. Durkee, Professor 
Department of Meteorology 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To create a robust image correction process for atmospheric aerosol properties using 
ancillary satellite imagery, analysis center products, and in-scene image analysis. First year funding will 
develop a new model for atmospheric correction of aerosol extinction for use in par with current, 
operational, meteorological satellites incorporated in this new model to provide first-order aerosol 







METEOROLOGY AND OCEANOGRAPHY STUDIES 
Philip A. Durkee, Professor 
Department of Meteorology 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE:  To conduct validation and verification studies of the atmospheric data assimilation 
(NAVDAS), high-resolution computer forecast models (COAMPS), ensemble applications for meteorology 
and oceanography forecasting, and to support Naval Postgraduate School student thesis research on 
CMNOC and FMNOC topics. 
 
 
METHODS FOR COMPREHENSIVE SATELLITE ANALYSIS 
Philip A. Durkee, Professor 
Department of Meteorology 
Sponsor: NPOESS Integrated Project Office 
 
OBJECTIVE: To explore and develop methods to combine information from multiple satellite platforms 
into a comprehensive satellite analysis scheme. 
 
 
NEAR EARTH RF PROPAGATION 
Philip A. Durkee, Professor 
Department of Meteorology 
Sponsor: Naval Air Warfare Center-Weapons Division 
 




A SHIP TRACK ANALYSIS 
Philip A. Durkee, Professor 
Department of Meteorology 
Sponsor: Navy Tactical Exploitation of National Capabilities 
 
OBJECTIVE: Classified activities related to maritime domain awareness. 
 
 
VALIDATION OF SAM SENSOR MEASUREMENTS 
Philip A. Durkee, Professor 
Department of Meteorology 
Sponsor: National Reconnaissance Office 
 
SUMMARY:   This proposal is classified. The body of the proposal will be delivered by other means. 
 
 
MARINE CLIMATIC PARAMETERS FOR EM PROPAGATION 
Paul A. Frederickson, Research Associate 
Department of Meteorology 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE: To investigate means to improve parameterizations of marine atmospheric refractive effects 
on microwave frequencies. These parameterizations need to be representative of marine surface layer 
effects for predicting the performance of EM systems in both open-ocean and coastal environments, and 







METEOROLOGICAL MEASUREMENTS IN SUPPORT OF A PASSIVE IMAGING SYSTEM 
FOR MEASURING ATMOSPHERIC SCATTERING IN A MARINE ENVIRONMENT 
Paul A. Frederickson, Research Associate 
Department of Meteorology 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE:  To obtain atmospheric and sea surface data from an instrumental land MET-station and 
from a buoy off San Diego concurrently with multispectral scattering imager measurements obtained by 
MPL/SIO, for the purpose of analyzing, and supporting analysis by MPL, of the environmental impacts of 
air-sea horizon contrasts and air radiance gradients. 
 
 
NAVAL POSTGRADUATE SCHOOL BUOY DATA COLLECTION AND ANALYSIS FOR THE 
NAVY ATMOSPHERIC PROPAGATION MEASUREMENTS EXPERIMENT 
Paul A. Frederickson, Research Associate 
Department of Meteorology 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE: To obtain mean and turbulent atmospheric data, sea surface temperature, and wave 
measurements from the Naval Postgraduate School buoy in the Zuniga Shoals area near San Diego 
concurrently with propagation measurements obtained by other researchers as part of ongoing Navy 
atmospheric propagation measurements experiments, for the purpose of determining atmospheric effects on 
low-level propagation over the sea. 
 
 
NAVAL POSTGRADUATE SCHOOL BUOY AND MET-TOWER DATA COLLECTION AND 
ANALYSIS FOR NAVY ATMOSPHERIC PROPAGATION MEASUREMENTS 
Paul A. Frederickson, Research Associate 
Department of Meteorology 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE: To obtain mean and turbulent atmospheric data, sea surface temperature, and wave 
measurements from the Naval Postgraduate School buoy and the instrumented MET-towers in the Zuniga 
Shoals area near San Diego concurrently with propagation measurements obtained by other researchers as 
part of the ongoing Navy atmospheric propagation measurements experiments, for the purposes of 
determining atmospheric effects on low-level propagation over the sea. 
 
 
THE PRE-TROPICAL CYCLONE STRUCTURE 2008 OPERATIONS TEST 
Patrick A. Harr, Professor 
Department of Meteorology 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To cooperate with the Naval Research Laboratory, Monterey, in the collection of special 
satellite dataset and corresponding COAMPS analyses and predictions during the summer of 2007 at the 
Naval Postgraduate School. 
 
 
TROPICAL CYCLONE FORMATION/STRUCTURE/MOTION STUDIES 
Patrick A. Harr, Professor 
Department of Meteorology 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To improve understanding of the physical processes in tropical cyclone formation, structure 
change, and motion changes. Each of the three components is linked; in the long-term, the combined effort 





AIR-SEA ENTHALPY AND MOMENTUM EXCHANGE AT MAJOR HURRICANE WIND 
SPEEDS 
Michael T. Montgomery, Professor  
Department of Meteorology 
Sponsor: Office of Naval Research 
 




CMG: AN ANALYSIS OF TRANSPORT, MIXING, AND COHERENT STRUCTURES IN 
HURRICANE INTENSITY 
Michael T. Montgomery, Professor  
Department of Meteorology 
Sponsor: National Science Foundation 
 
 
COLLABORATIVE RESEARCH: THE DYNAMIC AND THERMODYNAMIC CONTROL OF 
TROPICAL INTENSITY IN A SHEARED ENVIRONMENT 
Michael T. Montgomery, Professor  
Department of Meteorology 
Sponsor: National Science Foundation 
 
OBJECTIVE: To undertake a comprehensive investigation of the physics of the interaction between 
tropical cyclones and the sheared flow in which they are embedded, focusing on the mutual operation of 
dynamic and thermodynamic processes. The Principal Investigator hypothesizes that tropical cyclones are 
weakened by the injection of low-entropy middle-level air into the vortex core by vortex Rossby waves 
excited by the interaction between the vortex and environmental shear flow. 
 
 
HURRICANE FORMATION AND EVOLUTION DETERMINED FROM OBSERVATIONS AND 
HIGH-RESOLUTION SIMULATIONS 
Michael T. Montgomery, Professor  
Department of Meteorology 
Sponsor: NASA Goddard Space Flight Center 
 
OBJECTIVE: To continue high-resolution (~250m -4km) numerical modeling of hurricanes from 
CAMEX-3, CAMEX-4, and ongoing simulations for TCSP at the Department of Mechanical and 
Astronautical Engineering, Naval Postgraduate School. The emphasis of this ongoing collaborative 
research is on the use of various aircraft and satellite data for model validation, as well as examination of 
numerical simulations and observations for improved understanding of physical and dynamical processes 
within tropical cyclones. 
 
 
HURRICANE RESEARCH SUPPORT 
Michael T. Montgomery, Professor  
Department of Meteorology 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To continue research in the areas of tropical cyclone (TC) formation, and to participate in 
the upcoming “PARC” meteorological field experiment. The primary objective of “PARC” is to improve 
forecasts of the formation and extratropical transition of western Pacific TCs; PARC directly complements 
theoretical research on TC formation. The requested equipment support will assure continuity of ongoing 







RESEARCH AND DEVELOPMENT OF NEW THEORIES ON HURRICANE INTENSITY AND 
STRUCTURE CHANGE 
Michael T. Montgomery, Professor  
Department of Meteorology 
Sponsor: National Oceanic and Atmospheric Administration 
 
OBJECTIVE:  This memorandum of understanding establishes an agreement between AOML, the 
Department of Commerce (DoC), and the Naval Postgraduate School (NPS) through which AOML will 
pay NPS to provide a time-frame through AOML to exchange technical expertise, training, and scientific 
exchange activities with AIT in areas of mutual interest in the fields of meteorological and oceanographic 
research. This will be accomplished through the detail of Professor Michael Montgomery from NPS to the 
National Oceanic and Atmospheric Administration. 
 
 
A THEORETICAL AND OBSERVATIONAL STUDY OF MID-LATITUDE MESOSCALE 
CONVECTIVE VORTICE IN VERTICAL SHEAR 
Michael T. Montgomery, Professor  
Department of Meteorology 
Sponsor: National Science Foundation 
 
convective vortices (MCVs) have been the focus of studies seeking to improve the prediction of 
widespread, heavy-precipitation events during the warm season. Although progress has been made in the 
past decade towards identifying conditions favorable for MCV generation, and in linking the strengthening 
of MCVs to convective regeneration in their vicinity, dynamical processes governing the MCV lifecycle 
are still not well understood. To better predict potential flooding events in association with MCVs requires 
a basic understanding of how MCVs form, and what permits them to maintain their coherence in adverse 




TROPICAL CYCLOGENESIS VIA NON-AXISYMMETRIC, UPSCALE, ENERGY CASCADE 
AND ITS DISRUPTION BY VERTICAL SHEAR 
Michael T. Montgomery, Professor  
Department of Meteorology 
Sponsor: National Science Foundation 
 
SUMMARY: In addition to being of basic fluid dynamical interest, a hurricane is a high-impact weather 
phenomenon that frequently brings disaster to populated coastal areas in tropical regions. Despite decades 
of research on these rapidly-rotating, deadly storms, the physics describing their formation remains elusive. 
The Principal Investigator and his students have recently advanced a new hypothesis and theory for vortex 
development by vortex axisymmetrization of convectively-generated small-scale vorticity anomalies. 
 
 
WAVE DYNAMICS IN TROPICAL CYCLONES 
Michael T. Montgomery, Professor  
Department of Meteorology 
Sponsor: National Science Foundation 
 
OBJECTIVE: These research efforts will lead to collaborations between modeling specialists, 
observational meteorologists, and applied mathematicians. In addition, the results will be immediately 
incorporated into advanced graduate level courses at Colorado State University. Results from this research 







AUTOMATION OF OCEAN PRODUCTS METRICS 
J. Thomas Murphree, Senior Lecturer 
Department of Meteorology 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To develop and apply meteorology and oceanography (METOC) metrics data collection 
methods, databases, data analysis, modeling, and metrics computation systems for assessment and 
improvement of METOC ocean products. 
 
 
DEVELOPING AND APPLYING METEOROLOGY AND OCEANOGRAPHY METRICS IN SEA 
STRIKE OPERATIONS 
J. Thomas Murphree, Senior Lecturer  
Department of Meteorology 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To quantify and assess the contribution of meteorology and oceanography forces during 
Operation Iraqi Freedom and other recent military operations; and to develop tools to aid data collection, 
modeling and simulation, mission planning, and impacts analysis. 
 
 
DEVELOPING AND APPLYING METEOROLOGY AND OCEANOGRAPHY METRICS IN SEA 
STRIKE OPERATIONS 
J. Thomas Murphree, Senior Lecturer 
Department of Meteorology 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To quantify and assess the contribution of meteorology and oceanography forces during 
Operation Iraqi Freedom and other recent military operations; and to develop tools to aid data collection, 
modeling and simulation, mission planning, and impacts analysis. 
 
 
METEOROLOGY AND OCEANOGRAPHY METRICS FOR ANTISUBMARINE WARFARE 
OPERATIONS 
J. Thomas Murphree, Senior Lecturer 
Department of Meteorology 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To develop, apply, and transition to operational use meteorology and oceanography 
(METOC) metrics data collection methods, databases, data analysis, modeling, and metrics computational 
systems for METOC support of antisubmarine warfare operations. 
 
 
METEOROLOGY AND OCEANOGRAPHY METRICS FOR MINE WARFARE OPERATIONS 
J. Thomas Murphree, Senior Lecturer  
Department of Meteorology 
Sponsor: Naval Oceanographic Office 
 
OBJECTIVE: To conduct initial investigations and develop initial design for a mine warfare meteorology 







METEOROLOGY AND OCEANOGRAPHY METRICS FOR NAVAL SPECIAL WARFARE 
OPERATIONS 
J. Thomas Murphree, Senior Lecturer 
Department of Meteorology 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To develop and apply meteorology and oceanography metrics data-collection methods, 
databases, data analysis, modeling, and metrics computation systems for meteorology and oceanography 
support of Naval Special Warfare operations. 
 
 
METEOROLOGY AND OCEANOGRAPHY METRICS FOR STRIKE OPERATIONS 
J. Thomas Murphree, Senior Lecturer  
Department of Meteorology 
Sponsor: Naval Meteorology and Oceanography Command 
 
OBJECTIVE:  To refine and maintain the existing strike meteorology and oceanography metrics system; 
to collaborate with the FLTOPS/AVN/MAR Directorate to collect data from deployed SGOTS; and to 
analyze collected data and develop metrics of product performance and impacts. 
 
 
UNDERSTANDING AND PREDICTING CHANGES IN THE WORKFORCE FOR OCEAN 
SCIENCES, TECHNOLOGY, AND OPERATIONS 
J. Thomas Murphree, Senior Lecturer 
Department of Meteorology 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To produce an improved description of the present state of the ocean science, technology, 
and operations workforce; to anticipate future developments in this workforce; and to characterize the 
educational programs that will be needed to respond to those developments. 
 
 
PRESCRIBED BURN WEATHER AND SMOKE FORECASTING 
Wendell A. Nuss, Associate Professor 
Department of Meteorology 
Sponsor: U.S. Army Corps of Engineers 
 
OBJECTIVE:  To provide weather and smoke forecasting to the U.S. Army Corps of Engineers to 
conduct prescribed burns. Maintenance and upgrades of weather stations will be performed. An analysis of 
the forecast reliability of the CALPUFF Smoke-Dispersion Model will be conducted. Automated weather 
support products will be provided to the web page for use. 
 
 
THE RESPONSE OF THE UPPER OCEAN TO VARYING METEOROLOGICAL CONDITIONS 
USING OCEAN MODELS AND SATELLITE IMAGERY 
Wendell A. Nuss, Associate Professor 
Department of Meteorology 
Sponsor: San Jose State University Foundation 
 








WEATHER SUPPORT AND FORECASTING FOR FORT ORD PRESCRIBED BURNS 
Wendell A. Nuss, Associate Professor 
Department of Meteorology 
Sponsor: U.S. Army Corps of Engineers 
 
OBJECTIVE:  To develop local-area forecasting tools and observing systems to provide state-of-the-art 
weather forecasts to the U.S. Army Corps of Engineers conducting prescribed burns at Fort Ord.  
Numerical model products and guidance will be refined and used to minimize potential smoke impacts due 
to burns planned at Fort Ord.  The principal investigator will work with burn personnel to determine times 
of ignition to mitigate adverse impacts. 
 
 
ATMOSPHERIC EFFECTS ON SIGNAL PROPAGATION IN ADVERSE ENVIRONMENTAL 
CONDITIONS: A VALIDATION OF ELECTROMAGNETIC PROPAGATION MODELS 
Omarr 
Department of Meteorology 
Sponsor: SPAWAR Systems Center-San Diego 
 
 
IMPROVING SURFACE FLUX PARAMETERIZATION 
Qing Wang, Associate Professor  
Department of Meteorology 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  This is a joint proposal with the Naval Research Laboratory, Monterey (NRL). NRL 
principal investigator Frank Shouping Wang has submitted the same proposal with a separate funding 
request to the Office of Naval Research. A three-year research plan for follow-up of the CBLAST project 
was proposed. The overall objectives continue to be to understand air-sea interaction and improve the 
surface flux and boundary layer parameterizations in the Coupled Ocean/Atmosphere Mesoscale Prediction 
System (COAMPS). The research is focused on three issues:  the impact of SST variability in the contest of 
the coupled atmospheric-oceanic boundary layers; improvements in the surface and boundary layer 
parameterizations with emphasis on the stable and fog conditions; and evaluation and transition of new 
parameterizations in COAMPS. 
 
 
METEOROLOGY AND OCEANOGRAPHY STUDIES 
Qing Wang, Associate Professor  
Department of Meteorology 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To conduct validation and verification studies of the atmospheric data assimilation 
(NAVDAS) and high-resolution computer forecast models (COAMPS), and to support NPS student thesis 
research on CNMOC and FNMOC topics. 
 
 
PARTICIPATION IN PLANNING ACTIVITIES OF THE HIGH-RESOLUTION WAVE-AIR-SEA 
INTERACTION DRI 
Qing Wang, Associate Professor  
Department of Meteorology 





UNDERSTANDING THE AIR-SEA COUPLING PROCESSES IN HIGH-WIND CONDITIONS 
USING A SYNTHESIZED DATA ANALYSIS/MODELING APPROACH 
Qing Wang, Associate Professor  
Department of Meteorology 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To understand the air-sea interaction processes in the coastal region in high-wind 
conditions.  To improve the boundary layer and surface flux parameterizations for the high-resolution 
mesoscale model (COAMPS) in high-wind conditions. 
 
 
UNDERSTANDING AND PARAMETERIZATION OF NEAR-SHORE TURBULENT FLUXES IN 
THE COASTAL ZONE 
Qing Wang, Associate Professor  
Department of Meteorology 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To understand the temporal and spatial variation of turbulent surface fluxes in relation to 
coastal flow dynamics and clouds using aircraft observations from AOSN and ASAP experiments. To 
improve surface flux parameterization in the marine atmospheric boundary layer using synthesized 
measurements from aircraft, buoys, and satellites with the focus of sea-state (waves and upwelling) 
dependent surface flux parameterization, and to use the results to understand and evaluate COAMPS for 
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OVERVIEW:   
Department Overview 
The Department of Oceanography has developed a broad research program focused on physical 
oceanography to meet the anticipated future needs of the Navy. Our basic research themes are the 
development of scientific capabilities to measure, analyze, and forecast fields of littoral ocean variables, 
which occur in association with synoptic/mesoscale processes over limited regional temporal domains. The 
areas of emphasis include coastal and nearshore ocean dynamics, air-sea interaction phenomena, and 
boundary currents. Regions of interest include the polar seas, coastal ocean regions, and strategic straits of 
the world. 
 Our applied research themes are the application of analyses and forecasts of upper ocean 
synoptic/mesoscale variability to Naval operations. Areas of emphasis include the impact of littoral 
processes, eddies and boundary currents on ocean surveillance systems, the effect of storms on acoustic 
propagation and ambient noise, and the impact that the wave climate exerts on nearshore processes and 
beach character as it pertains to mine/mine countermeasure and amphibious warfare. 
 These research themes require the development of numerical ocean prediction models and synoptic 
observation capabilities. They are achieved through employment of modern dynamical and mathematical 






• Meteorology and Oceanography 
• Operational Oceanography 
• Oceanography 
• Undersea Warfare 




• Master of Science in Meteorology and Physical Oceanography 
• Master of Science in Physical Oceanography 





• Acoustical Oceanography 
• Air-Sea Interaction and Ocean Turbulence 
• Coastal/Littoral/Nearshore Oceanography 
• Numerical Prediction and Data Assimilation 
• GI&S and Navigation 





• Research Vessel Point Sur 
• Point Sur Listening Station 
• Rapid Environmental Assessment Laboratory 
• Ocean Acoustic Observatory at Point Sur 
• Computer Graphics Laboratory 
• Monterey Inner Shelf Observatory 





• Calibration Laboratory 
• Tactical Environmental Support Laboratory 
• Interactive Digital Environmental Analysis 
  
  
RESEARCH PROGRAM (Research and Academic)-FY2007: 
  
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source. A profile of the 
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CHARACTERIZATION AND CLASSIFICATION OF MARINE MAMMAL VOCALIZATIONS 
Ching-Sang Chiu, Professor 
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To evaluate detection performance and range limit using bottom-mounted hydrophones for 
the purpose of characterization and classification of marine mammal vocalizations. 
 
 
OFFICE OF NAVAL RESEARCH OCEAN ACOUSTICS PROJECT MANAGEMENT 
Ching-Sang Chiu, Professor 
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To assist Ellen Livingston, Manager of the Office of Naval Research (ONR) Ocean 
Acoustics Program, in the management of research projects sponsored by her program. The performance 
period will begin around 1 July 2005 and will consist of multiple temporary duty (TDY) assignments 
spanning a total of two years. The duration of each TDY will be between two and seven months; within 
each, Professor Ching-Sang Chiu will serve as program officer at the ONR in Arlington, Virginia.  Each 
TDY will be followed by a required return to the Naval Postgraduate School, the permanent duty station, 
for a period of one month, where Professor Ching-Sang Chiu will carry out NPS duties, including 
conducting ongoing, multiyear research and supervision of graduate students. 
 
 
AN ANALYSIS OF ARGO DATA USING THE OPTIMAL SPECTRAL DECOMPOSITION 
METHOD 
Peter C. Chu, Professor 
Department of Oceanography 
Sponsor: National Oceanic and Atmospheric Administration 
 
OBJECTIVE:  To produce monthly mean temperature and salinity fields from observational data provided 
by the National Ocean Data Center using the Optimal Spectral Decomposition Method.  Temporally 
varying sound speed profiles can be computed from these temperature and salinity fields. This will greatly 
enhance the capability of the Navy’s antisubmarine warfare, mine warfare, and special operations. 
 
 
LITTORAL OCEANOGRAPHY FOR MINE WARFARE 
Peter C. Chu, Professor 
Department of Oceanography 
Sponsor: Naval Oceanographic Office 
 
OBJECTIVE: To enhance the U.S. Navy’s mine warfare (MIW) capabilities through determination of 
peridocity for MIW route surveys, including influences by natural forcing functions (i.e., storms, climate, 
etc.), human activity (i.e., clutter increased by shipping activity, etc.), and the development of analogous 
areas (continental U.S. (CONUS) areas that are environmentally “analogous” to a potential operational area 




LITTORAL ZONE OCEANOGRAPHY FOR MINE WARFARE 
Peter C. Chu, Professor 
Department of Oceanography 
Sponsor: Naval Oceanographic Office 
 
OBJECTIVE: This is a continuation of the long-term research effort by the principle investigator and his 





aspects: development of the Navy’s 3D Impact Burial Prediction Model (Impact35), investigation on the 
effects of a nephloid layer on mine acoustic detection, and littoral ocean modeling for mine warfare.  Five 
Naval Postgraduate School (NPS) students will be working on these aspects for their Master of Science 
degrees. The students will be supervised by Naval Oceanographic Office scientists (Steve Haeger, Peter 
Fleischer, and Mel Wagstaff) and NPS Professor Peter C. Chu. Such an effort enhances both operations and 
education in the Navy. 
 
 
MODEL DEVELOPMENT FOR PREDICTING RIGID BODY MOVEMENT IN AIR-WATER-
SEDIMENT COLUMNS WITH FAST WATER ENTRY (STRIKE35) 
Peter C. Chu, Professor 
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To improve warhead lethality through predicting bomb maneuver in water and sediment 
columns; and to clear enemy mines with precise, accurate, and quick strike on enemy mines. This research 
project will include: 1) development of the Bomb-Strike Prediction Model (Strike35), 2) development of 
Strike35 for a body with a tangent ogive nose, 3) verification of Strike35 with full-size bomb-striking 
exercises conducted by ATR and SRT, and 4) ensemble model development. This work is an extension of 
the Mine Impact Burial Prediction Project (Impact35) for slow water entry (free fall) into fast water entry 
(300 to 900 feet per second), which is currently sponsored by the Office of Naval Research. 
 
 
CHARACTERIZATION AND CLASSIFICATION OF MARINE MAMMAL VOCALIZATIONS 
Curtis A. Collins, Professor  
Department of Oceanography 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE: To record and analyze marine mammal vocalizations at score, evaluate the detection 
performance and range limit using bottom-mounted hydrophones for the purpose of characterization and 
classification of marine mammal vocalizations, study long-term trends in acoustic noise using classified 




CHARACTERIZATION AND CLASSIFICATION OF MARINE MAMMAL VOCALIZATIONS 
Curtis A. Collins, Professor  
Department of Oceanography 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE: To record and analyze marine mammal vocalizations at score, evaluate the detection 
performance and range limit using bottom-mounted hydrophones for the purpose of characterization and 
classification of marine mammal vocalizations, study long-term trends in acoustic noise using classified 
U.S. Navy measurements and acoustic recording packages at the location of the Point Sur SOSUS array, 
and coordinate and contract Chief of Naval Operations/N45 West Coast Activities. 
 
 
ESTIMATION OF OCEAN CURRENTS AND WAVE-EDDY TURBULENCE FROM FLOAT 
OBSERVATIONS 
Curtis A. Collins, Professor  
Department of Oceanography 
Sponsor: National Science Foundation 
 
OBJECTIVE: To develop new mathematical techniques for understanding the physics of ocean 






SHIPBOARD STUDIES OF THE CALIFORNIA CURRENT SYSTEM OFF CENTRAL 
CALIFORNIA 
Curtis A. Collins, Professor  
Department of Oceanography 
Sponsor: University of California-Santa Cruz 
 




AN ANALYSIS OF OCEANOGRAPHIC AND ACOUSTIC FLUCTUATIONS FOR DEEP AND 
SHALLOW WATER ENVIRONMENTS  
John Colosi, Associate Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  In the interest of improving ocean acoustic modeling and prediction capability, this study 
seeks to establish the connections between oceanographic sound-speed variability and observed acoustic 
fluctuations from both deep and shallow water environments. The basic science of this proposal is well 
aligned with the interests of the Navy and the Department of Defense, as undersea acoustic surveillance and 
remote sensing rely critically on a clear knowledge of the oceanographic sound-propagation environment 




COLLABORATIVE RESEARCH: NEARSHORE CANYON EXPERIMENT 
Thomas H.C. Herbers, Professor  
Department of Oceanography 
Sponsor: National Science Foundation 
 
OBJECTIVE: To understand the effects of complex, continental-shelf bathymetry on surface gravity 
waves and on the breaking-wave-driven circulation onshore of the irregular bathymetry. 
 
 
THE EVOLUTION OF OCEAN SURFACE WAVES ACROSS A MUDDY CONTINENTAL 
SHELF 
Thomas H.C. Herbers, Professor 
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To understand and predict the effects of a muddy sea floor on the transformation of ocean 
waves across a continental shelf. Future naval applications of the proposed work include remote sensing of 




IN SITU WAVE OBSERVATIONS IN THE WAVE-AIR-SEA INTERACTION EXPERIMENTS 
Thomas H.C. Herbers, Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To participate in the first-year planning phase of the Office of Naval Research Wave-Air-
Sea Interaction Departmental Research Initiative (DRI). The objective of this project is to advance 







WAVE ATTENUATION BY BOTTOM FRICTION ON THE CONTINENTAL SHELF 
Thomas H.C. Herbers, Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To understand and predict the effects of sea floor morphology on the transformation of 
ocean waves across a continental shelf. Future naval applications of the proposed work include remote 
sensing of sea floor properties to reduce uncertainties in planning for MCM, ASW, and expeditionary 
warfare in denied areas. 
 
 
AN AUTONOMOUS WIDE-APERTURE CLUSTER FOR SURVEILLANCE 
John Joseph, Research Associate Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To use a cluster of autonomous underwater vehicles for adaptive DCL of quiet targets. 
 
 
AN AUTONOMOUS WIDE-APERTURE CLUSTER FOR SURVEILLANCE 
John Joseph, Research Associate Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To build and test components and algorithms for an autonomous wide-aperture cluster for 
surveillance of quiet targets operating in complex, littoral, shallow-water environments. 
 
 
NAVAL POSTGRADUATE SCHOOL NEAR-SHORE AUTONOMOUS SURFACE AND 
SUBSURFACE IN SITU OBSERVATIONAL PLATFORMS 
James H. MacMahan, Assistant Professor 
Department of Oceanography 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE: To establish a program for autonomous surface and subsurface vehicle platforms for the 
purpose of obtaining remote in situ observations that are aligned with the interests of the Navy and the 
Department of Defense within the near-shore and coastal regions on both sandy and muddy coastlines. The 
purpose of this RIP proposal is to leverage equipment purchases to place the principal investigator (PI) in a 
position for inclusion in a new Office of Naval Research Tidal Flats DRI that will fund studies of muddy 
environments for the next ten years. The proposed new technologies will extend current measurement 
schemes and advance the understanding of near-shore processes, particularly inherent optical properties 
(IOPs). IOPs in open coastal beaches are primarily a response to temporal and spatial gradients in 
momentum and energy that influence sedimentation and bubble patterns. Understanding variations of IOPs 




SPATIAL AND TEMPORAL VARIABILITY OF GRAIN SIZE AND SMALL-SCALE 
MORPHOLOGY 
James H. MacMahan, Assistant Professor 
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To use an amphibious surf-zone crawler to test the hypothesis that heterogeneity of coastal 
sub-aerial and subaqueous morphology on many scales is correlated with heterogeneity in surface 





crawler encompasses a significant portion of this effort. The assessment of the surf-zone crawler platform 
and corresponding observations will be integrated into Naval predictive models for mine burial and Naval 
SEAL operations within the surf-zone. 
 
 
ATTEND U.S. DEPARTMENT OF ENERGY INCITE PANEL REVIEW 
Wieslaw Maslowski, Research Associate Professor 
Department of Oceanography 
Sponsor: Department of Energy 
 
OBJECTIVE:  To attend the U.S. Department of Energy Incite Panel Review, held in Reston, Virginia, on 
14 November 2006. The Oak Ridge Institute for Science and Education is arranging the meeting for the 
U.S. Department of Energy. 
 
 
COLLABORATIVE RESEARCH: ENVIRONMENTAL VARIABILITY, BOWHEAD WHALE 
DISTRIBUTIONS, AND INUPIAT SUBSISTENCE WHALING—LINKAGE AND RESILIENCE 
OF AN ALASKAN COASTAL SYSTEM 
Wieslaw Maslowski, Research Associate Professor 
Department of Oceanography 
Sponsor: National Science Foundation 
 
OBJECTIVE: To make a comprehensive study of the Alaskan coastal system to quantify whale–
environmental linkages and understand how physical–biological coupling influences bowhead-whale 
behavioral ecology, and ultimate, Native Alaskan subsistence harvests. 
 
 
A COMPREHENSIVE MODELING APPROACH TOWARDS UNDERSTANDING AND 
PREDICTION OF THE ALASKAN COASTAL SYSTEM RESPONSE TO CHANGES IN AN ICE-
DIMINISHED ARCTIC 
Wieslaw Maslowski, Research Associate Professor 
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To combine state-of-the-art regional modeling of sea ice, ocean, atmosphere, and 
ecosystem to provide a system approach to advance the knowledge and predictive capability of the diverse 
impacts of a changing sea ice cover on the bio-physical marine environment of coastal Alaska and over the 
larger region of the western Arctic Ocean.  The focus of this project is on seasonally ice-free Alaskan 
coasts and shelves. This work directly supports the topic of “coastal effects of a diminished-ice Arctic 
Ocean” and littoral studies of interest to the U.S. Navy. 
 
 
DEVELOPING AN UNDERSTANDING AND PREDICTIVE CAPABILITY OF THE 
INTERCONNECTIONS AMONG ARCTIC TERRESTRIAL, ATMOSPHERIC, AND MARINE 
SYSTEMS 
Wieslaw Maslowski, Research Associate Professor 
Department of Oceanography 
Sponsor: San Diego State University 
 
OBJECTIVE: To develop an in-depth understanding and predictive capability of the north Alaska coastal 







TOWARDS AN ADVANCED UNDERSTANDING AND PREDICTIVE CAPABILITY OF 
CLIMATE CHANGE IN THE ARCTIC USING A HIGH-RESOLUTION, REGIONAL ARCTIC 
CLIMATE SYSTEM MODEL 
Wieslaw Maslowski, Research Associate Professor 
Department of Oceanography 
Sponsor: Department of Energy 
 
OBJECTIVE: To understand past and present and predict future changes in the Arctic climate system. In 
particular, the coupled Arctic climate system processes responsible for the recent observed and future 
predicted changes in Arctic sea-ice cover using a fully coupled, regional climate system model will be 
explored and quantified. 
 
 
TOWARDS PREDICTION OF ARCTIC SEA ICE-OCEAN-GLOBAL CLIMATE 
INTERACTIONS AT SEASONAL TO DECADAL SCALES 
Wieslaw Maslowski, Research Associate Professor 
Department of Oceanography 
Sponsor: NASA Goddard Space Flight Center 
 
OBJECTIVE: To address the Global Model’s limitations in representing Arctic sea ice and ocean 
conditions through identification of the primary physical and numerical requirements of future/improved 
GCMS; to understand conditions in the Arctic sea ice and ocean in the present and during several decades 
past, with an emphasis on variability in the total ice volume and freshwater content in the Arctic Ocean, as 
well as on sea ice and freshwater fluxes into the north Atlantic; and to predict future scenarios of a 
seasonally/partially sea-ice free Arctic Ocean in response to atmospheric forcing derived from 
global/regional climate model predictions and/or using a combination of northern hemisphere weather 
indices that are extrapolated into the future. 
 
 
TOWARDS PREDICTION OF ARCTIC SEA ICE-OCEAN-GLOBAL CLIMATE 
INTERACTIONS AT SEASONAL TO DECADAL SCALES 
Wieslaw Maslowski, Research Associate Professor 
Department of Oceanography 
Sponsor: NASA Goddard Space Flight Center 
 
OBJECTIVE:  To understand the present and past conditions of the Arctic sea ice and ocean; to predict 
future scenarios of change in the Arctic Ocean; to address the General Circulation Model’s (GSM) 
limitations in representing the Arctic climate using a high-resolution, coupled ice-ocean model of the pan-
Arctic region forced with realistic atmospheric data; and to validate/synthesize model output with available 
satellite and in situ measurements. 
 
 
COLLABORATIVE RESEARCH: ESTIMATION AND ASSESSMENT OF ERRORS IN HIGH-
FREQUENCY RADAR OCEAN CURRENT MEASUREMENTS 
Jeffrey D. Paduan, Associate Professor 
Department of Oceanography 
Sponsor: National Science Foundation 
 
OBJECTIVE: To conduct a simulation-based analysis of errors in high-frequency (HF), radar-derived, 
ocean-surface current measurements, and to develop means of assessing these errors in observational 
systems in use today. The systematic identification and description of these errors is needed for 
assimilation of HF, radar-derived current measurements into near-shore ocean circulation models. It is also 
needed for incorporation into the many new operational products that are being created based on 
continuous maps of ocean surface currents from HF radar networks. Conclusions will be applicable to HF, 
radar-derived current measurements in general, but analyses will focus on systems that use compact, 









DATA ACQUISITION, ASSIMILATION, DISTRIBUTION, AND VISUALIZATION EFFORTS IN 
SUPPORT OF THE CENTER FOR INTEGRATED MARINE TECHNOLOGIES 
Jeffrey D. Paduan, Associate Professor 
Department of Oceanography 
Sponsor: University of California-Santa Cruz 
 
SUMMARY: This is a proposal to the University of California, Santa Cruz, for the second year of support 
of activities within the NOAA-sponsored Center for Integrated Marine Technologies (CIMT). Naval 
Postgraduate School (NPS) personnel will contribute to CIMT through research and development related to 
coastal ocean observing, modeling, and data assimilation technologies and implementation of data 
visualization and distribution schemes. Real-time data flow from high-frequency (HF) radar installations 
within and around Monterey Bay will be maintained, the data quality will be monitored, and various 
products will be generated from them. In addition, data quality for near-surface meteorological variables 
and ocean velocity, temperature, and salinity from MBARI's M1 and M2 moorings will be monitored. 




DELIVERY AND QUALITY ASSURANCE OF SHORT-TERM TRAJECTORY FORECASTS 
FROM HIGH-FREQUENCY RADAR OBSERVATIONS 
Jeffrey D. Paduan, Associate Professor 
Department of Oceanography 
Sponsor: San Francisco State University 
 
OBJECTIVE:   The project is a joint effort between researchers at the Naval Postgraduate School (NPS) 
and San Francisco State University. The project will develop, assess, and document the use of real-time, 
ocean-surface current maps from high-frequency (HF) radar installations. Specifically, the use of this data 
in support of oil spill response activities will be evaluated. An extensive test of these capabilities was 
conducted in connection with the NOAA Safe Seas 2006 Oil Spill Exercise offshore San Francisco in 
August 2006. The principal investigators intend to conduct a systematic post-exercise evaluation. Lessons 
learned will be documented. 
 
 
NAVAL POSTGRADUATE SCHOOL CORE MOORING DATA SUPPORT 
Jeffrey D. Paduan, Associate Professor 
Department of Oceanography 
Sponsor: Monterey Bay Aquarium Research Institute 
 
OBJECTIVE: A subset of mooring data, specifically surface and subsurface temperature and salinity, 
meteorological variables, position (GPS), and currents (ADCP), will be processed to the appropriate 
engineering units and quality controlled. 
 
 
SATELLITE IMAGERY AND SURFACE CURRENT MAPPING 
Jeffrey D. Paduan, Associate Professor 
Department of Oceanography 
Sponsor: San Francisco State University 
 
OBJECTIVE:   This project is a joint effort between researchers at the Naval Postgraduate School (NPS), 
San Francisco State University, and the University of Delaware. The focus is on the adaptation of real-time, 
ocean surface current and satellite-derived surface temperature observations to the task of tracking and 





CAREER: FLUXES AND STRUCTURES IN DOUBLE-DIFFUSIVE CONVECTION 
Timour Radko, Assistant Professor  
Department of Oceanography 
Sponsor: National Science Foundation 
 
OBJECTIVE: To conduct numerical simulations of oceanic thermohaline staircases. These experiments 
will involve analysis of the acoustic scattering on the interfaces, a project of direct relevance to Navy 
research interests in general and to the interests of the Naval Postgraduate School’s Department of 
Oceanography in particular. 
 
 
COLLABORATIVE RESEARCH: STUDIES OF THE INFLUENCE OF THE ANTARCTIC 
CIRCUMPOLAR CURRENT ON THE ATLANTIC MERIDIONAL CIRCULATION 
Timour Radko, Assistant Professor  
Department of Oceanography 
Sponsor: National Science Foundation 
 
OBJECTIVE: To conduct numerical simulations of oceanic thermohaline circulation in the mid-latitude 
Atlantic and in the Antarctic circumpolar current. The main goal of this modeling effort is to explain the 
role of the mesoscale variability in the dynamic connection of these two regions. Properties of ocean 
thermal fronts and eddies determine undersea warfare (USW) tactics in areas of high mesoscale activity. 
Therefore, efforts to predict their distribution and strength are directly related to Navy research interests in 
general and to the interests of the Naval Postgraduate School’s Department of Oceanography in particular. 
 
 
CMG COLLABORATIVE RESEARCH:  A SYSTEMATIC APPROACH TO LARGE-
AMPLITUDE, INTERNAL WAVE DYNAMICS – AN INTEGRATED 
MATHEMATICAL/OBSERVATIONAL/REMOTE SENSING MODEL 
Steven R. Ramp, Research Professor  
Department of Oceanography 
Sponsor: National Science Foundation 
 
OBJECTIVE: To develop an effective and accurate theoretical model to investigate the generation, 
propagation, and transformation of large-amplitude, internal solitary waves over variable bottom 
topography. The resulting internal wave model will then be integrated with an improved radar imaging 
model for remote sensing of the surface signatures of these strongly nonlinear internal waves. This highly 
interdisciplinary project will provide a comprehensive but practical tool for predicting and monitoring 
internal wave activity in the ocean. 
 
 
GENERATION AND PROPAGATION OF THE INTERNAL TIDE AND HIGH-FREQUENCY, 
NONLINEAR, INTERNAL WAVES NEAR THE LUZON STRAIT, SOUTH CHINA SEA 
Steven R. Ramp, Research Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE:   A single mooring designed to measure current, temperature, and salinity over the entire 
water column will be deployed from April to July 2007 on the sill between the Batan and Itbayat Islands, 
Luzon Straits, Philippines. The array will observe the inlet conditions to the Strait on ebb tide, the 
westward propagation of the internal tide, and any high-frequency motions that are generated when the tide 
turns westward. The mooring will document the generation conditions for high-frequency, non-linear 
internal waves to be observed concurrently over the Chinese continental slope by the Office of Naval 
Research Nonlinear Internal Wave Initiative (NLIWI). Other moorings to be deployed by colleagues at the 
University of Rhode Island and the National Taiwan University will track the waves between the 







OPTIMAL ASSET DISTRIBUTION FOR THE ENVIRONMENT 
Steven R. Ramp, Research Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
SUMMARY:  Optimal asset distribution for environmental assessment and forecasting based on 
observations, adaptive sampling, and numerical prediction. 
 
 
OPTIMAL ASSET DISTRIBUTION FOR ENVIRONMENTAL ASSESSMENT AND 
FORECASTING BASED ON OBSERVATIONS, ADAPTIVE SAMPLING, AND NUMERICAL 
PREDICTION 
Steven R. Ramp, Research Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
SUMMARY:  The recent proliferation of unmanned air and undersea vehicles has spawned a research 
issue of pressing importance, namely: how does one deploy and utilize these vehicles most efficiently to 
sample the ocean, assimilate the data into numerical models in real- or near-real time, and predict future 
conditions with minimal error? Implementation of an appropriate sampling plan requires an assessment of 
the initial oceanographic situation, an understanding of the capabilities and limitations of individual 
vehicles, vehicle coordination and control, and numerical models equipped to assimilate and utilize data 
that was irregularly sampled in space and time. 
 
 
THE U.S.-GLOBAL OCEAN ECOSYSTEMS DYNAMICS NORTHEAST PACIFIC PROGRAM, 
PHASE IIIA-CCS: LATITUDINAL VARIATION OF UPWELLING, RETENTION, NUTRIENT 
SUPPLY, AND FRESHWATER EFFECTS IN THE CALIFORNIA CURRENT SYSTEM 
Steven R. Ramp, Research Professor  
Department of Oceanography 
Sponsor: National Oceanic and Atmospheric Administration 
 
OBJECTIVE:  CSCOR will reimburse the Naval Postgraduate School for analysis of mooring data to 
assess the impacts of environmental change on zooplankton and fish stock abundance, distribution, and 




THE WINDY ISLANDS SOLITON EXPERIMENT 
Steven R. Ramp, Research Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To observe the generation, trans-basin propagation, and shoaling of strong, nonlinear 




ACOUSTIC PROPAGATION STUDIES IN THE NONLINEAR INTERNAL WAVES INITIATIVE 
CDR Benjamin Reeder, USN, Assistant Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE:   A study of the physics of acoustic propagation over very short ranges in the complex 





is proposed as part of the Office of Naval Research Nonlinear Internal Waves Initiative (NLIWI07/08). The 
overall objective is to assist Taiwanese scientists in the design, construction, deployment, and recovery of 
acoustic and physical oceanographic moorings; and with subsequent investigations into the temporal 
variability in acoustic propagation intensity fluctuations on the continental shelf over propagation ranges of 
less than 10 km. 
 
 
ANALYSIS AND MODELING OF OCEAN VELOCITY MEASUREMENTS BELOW WIND-
FORCED WAVES OBSERVED DURING CBLAST-LOW 
Timothy P. Stanton, Research Associate Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To complete analysis of unique observations of the velocity structure immediately below 
wind-forced waves using both limited fetch high-resolution velocity measurements below wind waves and 
long-term vertical velocity measurements made at Martha’s Vineyard.  Improved parameterizations of wind 
coupling that take into consideration the high near-dissipation rates will significantly improve coupled 
regional air-ocean numerical models that include next generation operational models for the Navy. 
 
 
BOUNDARY LAYER PROCESSES IN THE SURF ZONE AND INNER SHELF IN CROSSTEX 
AND MISO 
Timothy P. Stanton, Research Associate Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To use detailed, boundary-layer hydrodynamic observations with concurrent morphology 
map time series to improve predictive models of ripple bed forms on the continental shelf and surf zone. 
 
 
COLLABORATIVE RESEARCH: BENTHIC LAYER GEOCHEMISTRY AND PHYSICS AT 
THE KILO NALU OBSERVATORY 
Timothy P. Stanton, Research Associate Professor  
Department of Oceanography 
Sponsor: National Science Foundation 
 
OBJECTIVE: A scanned, laser bed form imaging system and high-resolution velocity profiler developed 
at the Naval Postgraduate School will be deployed with the collaborators’ instrumentation at a cabled ocean 
observatory in Hawaii to measure benthic turbulent fluxes over both sandy and coral beds. This program 
dovetails with two Office of Naval Research programs occurring in 2006 – the Ripples DRI and the 
AESOP DRI (both in Monterey Bay) – that will, in combination, enhance the ability to model near-bed 
stresses, sediment entrainment, and internal tidal processes. Improved parameterizations for these poorly 




COLLABORATIVE RESEARCH: THE ISPOL-1 TURBULENT FLUX PROJECT 
Timothy P. Stanton, Research Associate Professor  
Department of Oceanography 
Sponsor: National Science Foundation 
 
OBJECTIVE: To determine ocean fluxes contributing to bottom water formation in the western Weddell 








IPY: TOWARDS DEVELOPING AN ARCTIC OBSERVING NETWORK – AN ARRAY OF 
SURFACE BUOYS TO SAMPLE TURBULENT OCEAN HEAT AND SALT FLUXES DURING 
THE IPY 
Timothy P. Stanton, Research Associate Professor  
Department of Oceanography 
Sponsor: National Science Foundation 
 
SUMMARY:   Observations of vertical fluxes of heat, salt, and momentum between the ocean interior and 
surface are important to the understanding and modeling of processes that maintain perennial ice cover in 
the Arctic, particularly at a time of such rapid changes in ice coverage and volume. These changes have a 
direct impact on strategic Naval issues, as most climate models that depend on improved, small-scale, 
physical parameterizations show perennial ice cover disappearing in the next 20 years, opening trans-Arctic 
sea lanes and altering defense requirements in the region. This is a proposal to continue ocean flux 
deployments in the central Arctic and to extend deployment to the western Arctic in order to improve GCM 
parameterizations of the complex, ocean-ice-atmosphere coupled system. 
 
 
OCEAN-ICE INTERACTION MEASUREMENTS USING AUTONOMOUS OCEAN FLUX 
BUOYS IN THE ARCTIC OBSERVING SYSTEM 
Timothy P. Stanton, Research Associate Professor  
Department of Oceanography 
Sponsor: National Science Foundation 
 
OBJECTIVE: To provide the community with an important source of data that will significantly increase 
knowledge of ocean/ice fluxes and their variability at ice drift locations within the Arctic Ocean over a four 
year period. The publicly available data from the proposed array of ITP instruments will provide the basis 
for both process studies and model validation/assimilation research, work that will ultimately lead to a 
better understanding of the Arctic Ocean's role in global climate change. 
 
 
A PLANNING PROPOSAL FOR OBSERVATIONS OF MICRO-TIDAL MORPHODYNAMICS 
IN MUDDY ENVIRONMENTS IN THE TIDAL FLATS DRI 
Timothy P. Stanton, Research Associate Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE:   To participate in planning for a major field experiment to provide new, short-term (one 
month) and long-term (one year) in situ observations of macro-tidal flat hydrodynamics, sedimentological 
processes, and the morphodynamics relationship through unique multi-scaled surveying platforms, 
specialized instrumentation, and remote sensing techniques. These observations will be integrated into 
Naval prediction models for muddy tidal flats. 
 
 
RCEX: RIP CURRENT EXPERIMENT ON THREE-DIMENSIONAL, NEAR-SHORE 
CIRCULATION 
Timothy P. Stanton, Research Associate Professor  
Department of Oceanography 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To observe the 3D current circulation of rip channel/shoal systems in the near-shore. A 
combination of Eularian, Lagrangian, and remote sensing methods will be used by Naval Postgraduate 
School faculty and collaborators at a site within Monterey Bay that maintains incised rip channels in the 
surf zone. A parallel modeling effort will extend the Delft 3D Near-Shore Circulation Model to include 







COASTAL OCEAN CURRENTS MONITORING PROGRAM 
Edward B. Thornton, Distinguished Professor  
Department of Oceanography 
Sponsor: San Francisco State University 
 
SUMMARY:   The Central/Northern California COCMP Component (COCMP-NC) addresses the state of 
the Coastal Conservancy Coast Ocean Currents Monitoring Program (COCMP) mandate to monitor ocean 
circulation for the region between Pt. Conception and the California/Oregon border. Direct observations 
allow estimates of the transport of near-surface substances (e.g., oil spills, fish/invertebrate larvae, algae 
blooms, freshwater), while modeling will provide estimates of subsurface and surf-zone transport of 
substances which are often vertically distributed (e.g., nutrients, pollutants). The ultimate goal is to provide 
products relevant to the movement and resultant distribution of substances of concern in coastal waters. 
The U.S. Navy will benefit from improved understanding and modeling of material transport in the littoral 











































































The Department of Physics has unique resources and faculty expertise in combat systems technologies 





 • Combat Systems Science and Technology 
 • Undersea Warfare 
 • Space Systems Engineering, Space Systems Operations 










 • Optical and Electromagnetic Signal Propagation and Detection 
 • Weapons and Weapons Effects 
 • Underwater Acoustics and Communications 
 • Physical Acoustics 
 • Free-Electron Laser Physics 
 • Accelerator Physics 
 • Railgun Technologies 
 • Explosive Detonation Physics 
 • Dynamic Materials Properties 
 • MEMS-Based Sensors and Nanotechnologies 
 • Novel Detector and Sensor Development 
 • Autonomous Robotics 
 • Remote Sensing 
 • Radar Imaging, Non-Cooperative Target Recognition 
 • Terahertz Radiation, Sources and Imaging 
 • Physics of Networks 
 • Quantum-Well Infrared Detectors 





The Department of Physics has numerous advanced research facilities, including: a dedicated free-electron 
laser and linear accelerator facility; gas gun laboratory; railgun laboratory; large acoustic anechoic 
chamber; underwater acoustic tank facilities; class 1000 clean room; sensors research lab (including a laser 
vibrometer, a Fourier transform infrared spectroscopy, and a low-temperature photocurrent measurement 
system); a dome for telescope systems; and several advanced electron microscopes (a JEOL scanning 
electron microscope with variable temperature cathodoluminescence and transport imaging capabilities, a 
NovelX scanning electron microscope, and a Nanonics atomic force microscope with near-field optical 







RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source. A profile of the 
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VIBRATION MEASUREMENTS ON THE PHALANX BLOCK 1B CLOSE-IN WEAPONS 
SYSTEM DURING LIVE-FIRE TESTING, FISCAL YEAR 2007 
Steven R. Baker, Associate Professor  
Department of Physics 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE: To perform linear and angular vibration measurements at selected locations on the Phalanx 
Block 1B Close-In Weapons System (CIWS) during live-fire testing (to be conducted in fiscal year 2007 at 
China Lake); to analyze the vibration measurements and report the results in a technical report; and to 




ADVANCED METHODS IN RADAR IMAGING 
Brett H. Borden, Associate Professor 
Department of Physics 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  To apply generalized back-projection methods to the problem of imaging targets (including 
moving targets) that are illuminated by arbitrary waveforms by radar sensors of arbitrary configuration. 
 
 
ADVANCED METHODS IN RADAR IMAGING 
Brett H. Borden, Associate Professor 
Department of Physics 
Sponsor:  Office of Naval Research 
 
OBJECTIVE:  To examine the nature of radar image artifacts and their relationship to scattering model 
mismatch with radar measurements. To develop a generalized radar imaging model that allows for arbitrary 
pulse shape and collection geometries (including moving targets).  
 
SUMMARY:  The research, now in its second year, has successfully developed a generalized radar 
imaging theory appropriate to moving and stationary targets, multi-static radar environments, and general 
waveforms. 
Moreover, the theory reduces to all known traditional radar imaging methods in the appropriate data 
limits. 
The image quality for this approach has been characterized by a generalized image point spread 
function (which was shown to be related (in a non-trivial way) to the radar ambiguity function).  Future 









Cheney, M. and Borden, B., “Imaging Moving Targets from Scattered Waves,” Center for Subsurface 




Soh, W.T., “Doppler-Only Radar Imaging from Distributed Sensors,” Master’s Thesis, Naval Postgraduate 






WAVEFORMS FOR ACTIVE SENSING IN SUPPORT OF MILITARY OPERATIONS ON 
URBAN TERRAINS 
Brett H. Borden, Associate Professor 
Department of Physics 
Sponsor: Colorado State University 
 
OBJECTIVE: To investigate radar waveform design for target tracking, target estimation and 
classification, clutter and multi-path rejection, and system scheduling and optimization for urban 
environments. The partners will conduct specific research in target modeling and image and signal 
processing methodologies appropriate to same. 
 
 
ADVANCED ENERGETICS: EXPLOSIVE POWER AMPLIFICATION 
Ronald E. Brown, Research Professor  
Department of Physics 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To a) develop technology bases for exploiting the effects of detonation merging on shaped 
charge performance, b) develop technical bases and plans for experimentally demonstrating the 
effectiveness of two novel concepts for intensifying underwater blast, and c) explore the potential 
application of CL-20 explosive for underwater blast application. 
 
 
THE ADVANCEMENT OF DETONABLE LIQUID TECHNOLOGIES FOR EXPLOSIVE 
ORDNANCE DISPOSAL AND SAFE&ARM APPLICATIONS 
Ronald E. Brown, Research Professor  
Department of Physics 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To demonstrate potential effectiveness of a baseline charge against typical explosive threats 
based on experimental and computational investigations.  To explore approaches for further enhancing 
performance and safety. 
 
 
BARRIER PENETRATION BY EXPLOSIVE ORDNANCE DISPOSAL PROJECTILES 
Ronald E. Brown, Research Professor 
Department of Physics 
Sponsor: 
 
SUMMARY: The use of improvised explosive devices (IED) remains a major problem to coalition forces 
and civilians in current conflict areas throughout the world. IEDs are now potentially the largest single 
security threat affecting every segment of society. They are the most effective means of causing harm with 
the least associated costs. The biggest obstacle to neutralizing IEDs is that most are hidden behind some 
barrier. These barriers can be in the form of a metal container, tire, wall, or buried in the earth, and they 
obscure IEDs from soldiers and civilians. Explosive ordnance disposal (EOD) technicians have many 
disrupter tools to counter this threat. The biggest hurdle is to determine the best disrupter tool for 







THE DEVELOPMENT OF A PREDICTION TOOL FOR BARRIER PENETRATION BY 
EXPLOSIVE ORDNANCE DISPOSAL PROJECTILES 
Ronald E. Brown, Research Professor  
Department of Physics 
Sponsor: Naval Explosive Ordnance Disposal Technology Division 
 
OBJECTIVE:  To develop a basic physics-based model/tool that would capture the essential mechanisms 
responsible for the material and structural responses to projectile impact. 
 
 
EXPLOSIVE THREAT NEUTRALIZATION 
Ronald E. Brown, Research Professor 
Department of Physics 
Sponsor: Naval Postgraduate School 
 
SUMMARY:  Continued progress was made towards the development of a low-cost explosive neutralizer. 
The goal of this work is to demonstrate a totally plastic, contained, inert, liquid shaped charge that can be 
chemically activated, in situ, to generate a high-velocity, shaped charge jet sufficiently energetic to impact 
initiate-exposed and barrier-protected explosive threats to either low-order or high-order detonation. Tests 
conducted this year confirmed the potential for initiating metal-encased Composition B and TNT, and 
design changes resulted in an approximate 20 percent increase in penetration capability from these 25mm-
diameter baseline devices. The charge weight is less than 25 grams. Most importantly, it was demonstrated 
that acceptable performance levels can be achieved from an all plastic encased charge with minor 
performance decrement.  Experimentation in support of this work was conducted at Teledyne-RISI in 




HYPERVELOCITY IMPACT STUDIES 
Ronald E. Brown, Research Professor 
Department of Physics 
Sponsor: Office of Naval Research 
 
SUMMARY:  Efforts to understand the potential of releasing effective chemical energy during the 
hypervelocity impact and penetration of reactive penetrators continued with moderate rewards. 
Experimentally validated computational techniques were developed to predict interfacial pressure and 
thermal conditions along the erosion front between penetrator and target, and experiments at the Ernst 
Mach Institute were completed in a range of oxidizing atmospheres; the results of these experiments infer 
possible pre-impact potential from reaction energy in the bow wave. Additional experiments are planned 
during calendar year 2008.  
 
 
AN INVESTIGATION OF THE EFFECTS OF HYDRO-REACTION DURING HYPER-
VELOCITY IMPACT AND PENETRATION 
Ronald E. Brown, Research Professor  
Department of Physics 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To determine whether exothermic chemical energy released during the transit of hyper-
velocity, long-rod aluminum penetrators through water and target impact is intense enough to contribute to 
terminal effectiveness. A reverse-streamline flow model will be developed based on the results of gas-gun 







THE INVESTIGATION OF EXPLOSIVE POWER AMPLIFICATION BY CONCENTRIC 
SLAPPER INITIATION 
Ronald E. Brown, Research Professor  
Department of Physics 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To demonstrate means for amplifying explosive detonation power and to ascertain the 
consequential effects on detonation physics and chemistry. The proposed effort is a direct follow-on to 
Office of Naval Research contract N0001406WR20202. The work includes continuation of a study of the 
effects of over-driving aluminized explosives using a modified equation of state and completing a series of 
experiments to demonstrate means for achieving detonation rates greater than 12km/sec from high-
performance HMX and CL-20 composition. 
 
 
SUSTAINED SUPRA-PRESSURE DETONATION 
Ronald E. Brown, Research Professor 
Department of Physics 
Sponsor:  
 
SUMMARY:  Some significant research accomplishments in detonation physics were achieved during this 
year, the culmination of a four-year plan.  Theoretical prediction of the effect of inverting the detonation 
front on reaction and output power were experimentally confirmed in a series of basic and applied 
experiments. The experiments were conducted under Naval Postgraduate School supervision at the Naval 
Surface Warfare Center facilities in China Lake, California, and Indian Head, Maryland, and at the 
Lawrence Livermore National Laboratory. The results of this research also confirmed speculative findings 
from a previous shaped charge experiment in 2000. 
Sustained levels of detonation pressures and velocities substantially greater than those from the 
conventionally initiated, pure high-energy explosive compounds available today and those envisioned in 
the near future were achieved by novel and easily applied means.  
These results have great significance to the Department of the Navy’s insensitive munitions research 
and development agenda, since there is now an opportunity to use some of the most insensitive explosives 
in near- and far-future weapon systems at no expense to performance. DARPA is now interested in 
investigating the possibilities of dynamically converting non-explosive materials to detonation using the 
demonstrated processes. The results of this research also offer opportunities for investigating the response 
of materials and equation of states compressive states than can currently be reached. 
 
 
DIRECTED ENERGY RESEARCH MODELING AND SIMULATION 
William B. Colson, Distinguished Professor 
Department of Physics 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To support Naval Postgraduate School research and development of modeling and 
simulation on the Jefferson Laboratory free electron laser, the 100kw free electron laser, and future MW 
free electron lasers on ships. 
 
 
FREE LASER WEAPONS RESEARCH: FOUR-DIMENSIONAL ANALYSIS OF FREE 
ELECTRON LASER AMPLIFIERS AND OSCILLATORS 
William B. Colson, Distinguished Professor 
Department of Physics 
Sponsor: Naval Sea Systems Command 
 







THE JOINT TECHNOLOGY OFFICE EDUCATIONAL GRANT FOR HIGH-ENERGY LASER 
STUDIES IN THE NAVAL POSTGRADUATE SCHOOL PHYSICS DEPARTMENT 
William B. Colson, Distinguished Professor 
Department of Physics 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE: To provide support for the education of Naval Postgraduate School Master’s and Ph.D. 
students studying high-energy laser weapon science technology. 
 
 
UNIVERSITY OF MARYLAND/NAVAL POSTGRADUATE SCHOOL FREE ELECTRON 
LASER RESEARCH 
William B. Colson, Distinguished Professor 
Department of Physics 
Sponsor: University of Maryland 
 
OBJECTIVE: To access and combine aircraft maintenance data with personnel and usage data for 
technical representatives. This will permit the development of a model for technical representative service 
levels in E2 squadrons at Pt. Mugu. 
 
 
THE ANALYSIS AND TESTING OF A 3-5UM THERMAL IMAGER, DIFFERENTIAL COLOR 
FILTER, AND POLARIZATION FILTER EFFECTS 
Alfred W.M. Cooper, Professor  
Department of Physics 
Sponsor: National University of Singapore 
 
OBJECTIVE: To access and combine aircraft maintenance data with personnel and usage data for 
technical representatives. This will permit the development of a model for technical representative service 
levels in E2 squadrons at Pt. Mugu. 
 
 
MULTI-IR BAND DATA FUSION FOR TARGET RECOGNITION 
Alfred W.M. Cooper, Professor  
Department of Physics 
Sponsor: National University of Singapore 
 
OBJECTIVE: To access and combine aircraft maintenance data with personnel and usage data for 
technical representatives. This will permit the development of a model for technical representative service 
levels in E2 squadrons at Pt. Mugu. 
 
 
THE INFORMATION GEOMETRY OF WIRELESS NETWORKS 
David K. Ford, Research Professor 
Department of Physics 
Sponsor: Defense Advanced Research Projects Agency 
 
OBJECTIVE: To apply methods of statistical mechanics, used successfully in information systems 







THE DEVELOPMENT OF GAAS BLOCKED-IMPURITY-BAND DETECTORS 
Nancy M. Haegel, Professor 
Department of Physics 
Sponsor:  NASA (in collaboration with University of California-Berkeley) 
 
OBJECTIVE:  To extend the blocked-impurity-band (BIB) detector concepts to longer wavelengths 
through the use of GaAs as a host material.  This would provide for long wavelength response to over 300 
µm.  The challenge is the production and characterization of a very high purity blocking layer for the long 
wavelength material.  Our contribution is the application of a numerical model for steady-state BIB 
operation, which will allow for optimization of material and device parameters.  This modeling work has 
already resulted in the publication of several papers and the development of an alternate operating mode 
designed specifically for long wavelength operation.  BIB detectors have become the most sensitive arrays 
for the mid-IR (wavelengths beyond about 5 µm).  Though not used for standard IR imaging due to the 
extreme cooling requirements, they could impact other areas of chemical spectroscopy and, potentially, 
terahertz imaging.  This past year the focus was on modeling the capacitance-voltage characterization used 




Stegmaier, J.M., Birkmann, S.M., Grozinger, U., Haegel, N., Lemke, D., and Krause, O., “Transients in 
Stressed Ge:Ga Photoconductors under High Background for PACS,” SPIE, August 2007 (in press). 
 
Tschanz, S.J., Garcia, J.C., and Haegel, N.M.,  “Modeling of Cryogenic Capacitance-Voltage (C-V) 
Profiling for the Determination of Minority Doping Concentration in Blocked Impurity Band (BIB) 
Detector Structures,”  Solid-State Electronics, 51, 1062-1066, 2007. 
 




THE DEVELOPMENT OF AN IMAGING TRANSPORT INSTRUMENT FOR MATERIALS 
RESEARCH AND EDUCATION 
Nancy M. Haegel, Professor 
Department of Physics 
Sponsor: National Science Foundation 
 
OBJECTIVE:   An integrated transport system is proposed for optical imaging of transport phenomena – 
combining the power of imaging with the need for easy access to localized transport parameters. The 
instrument will make phenomena such as carrier diffusion and drift, charge injection at contacts, and 
transport in lower dimensional structures directly visible via the spatially resolved imaging of luminescence 
associated with charge recombination. It will offer capability for new experiments, provide integration with 
standard characterization techniques, and can be applied to a wide range of devices and sensors of interest 
to the Department of Defense. 
 
 
THE DEVELOPMENT OF AN IMAGING TRANSPORT INSTRUMENT FOR MATERIALS 
RESEARCH AND EDUCATION 
Nancy M. Haegel, Professor  
Department of Physics 
Sponsor:  National Science Foundation 
 
OBJECTIVE:  To develop an integrated transport system that can perform optical imaging of charge 
transport phenomena – combining the power of imaging with the need for easy access to local transport 
parameters.  The primary goal is to obtain resolution of ~100 nm using a near-field optical microscope 
internal to the scanning electron microscope.  The combination of high-resolution transport imaging, 





unique and will provide opportunities for the study of systems, such as quantum wires, non-uniform electric 
field effects, wide bandgap materials, and new materials for solar cell applications.  Initial near field 




Andrikopoulus, P., Boone, T.D., and Haegel, N.M., “Localized Electric Field Mapping in Planar 
Semiconductor Structures,” IEEE Transactions on Electron Devices (in press). 
 
Haegel, N.M., Mills, T.J., and Andrikopoulus, P., “Optical Transport Imaging for the Measurement of 
Electric Field and Minority Carrier Diffusion Length,” Abstract: X41.00006, Bulletin of the American 




Goon Hwee Ang 
 
Chun Hong Low 
 
KEYWORDS:  Transport Imaging, NSOM, Near Field Optics, Nanoscale Resolution 
 
 
FAR INFRARED GAAS BLOCKED-IMPURITY-BAND ARRAYS 
Nancy M. Haegel, Professor 
Department of Physics 
Sponsor: NASA Goddard Space Flight Center 
 
OBJECTIVE: To perform modeling to study the effects of variation in doping, layer thickness, and 
interface gradient in GaAs blocked-impurity-band (BIB) structures. The model is a finite difference 
calculation that shows the spatial distribution of the electric field, carrier concentration, space charge, and 
currents in the devices. Steady-state field distributions will be produced for a range of doping levels and 
layer thicknesses corresponding to those obtained in the growth of the test structures. The model allows for 
calculation of the size of the depletion region as a function of important variables, such as compensation in 
the absorbing layer and doping gradations at the interfaces. The modeling will also be used to study the 
effects of illumination levels and to predict optimum responsiveness of the device. 
 
 
A FIELD EXPERIMENTATION PROGRAM FOR SPECIAL OPERATIONS 
Nancy M. Haegel, Professor 
Department of Physics 
Sponsor: U.S. Special Operations Command 
 




INDIVIDUAL IDENTIFICATION FRIEND OR FOE 
Nancy M. Haegel, Professor 
Department of Physics 
Sponsor: Marine Corps Warfighting Laboratory 
 
OBJECTIVE: To support continued development and fielding of a lightweight, OPSEC-protected, 







REMOTELY INTERROGATED INFRARED POLYMER EMITTERS FOR INDIVIDUAL 
IDENTIFY (FRIEND OR FOE) AND ASSOCIATED COVERT, SHORT WAVELENGTH 
INFRARED APPLICATIONS 
Nancy M. Haegel, Professor  
Department of Physics 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE:  Novel lightweight and low-cost devices for remote identification have been developed 
using polymer-based light emitting diodes (PLED).  These devices have been field tested for IIFF 
applications and found to be effective for shooter-on-shooter IFF to 500+ m.  The emission is only visible 
through night vision devices and only activates when targeted by friendly forces.  The objective of this 
work is to develop materials for optimized emission in the near-IR part of the spectrum, both for higher 
efficiency, longer distance applications of the existing IIFF prototype devices and for emission in the short 
wavelength infrared (SWIR) region to counter proliferation of standard NVG technology, as well as 
potential TTL applications. 
 




Gardner, S.  
 
Schumacher, J.  
 
KEYWORDS:  Fratricide, Identify Friend or Foe, Polymer Emitter, Infrared, Individual IFF 
 
 
SEMICONDUCTOR MATERIALS AND DETECTORS 
Nancy M. Haegel, Professor  
Department of Physics 
Sponsor: Naval Postgraduate School Foundation, Inc. 
 
OBJECTIVE:  Characterization of new materials for infrared sensors and detectors. Samples are studied 
using new techniques in the scanning electron microscope to image the transport of charge. 
 
 
SMART, LIGHTWEIGHT, INFRARED POLYMER EMITTERS FOR INDIVIDUAL (IIFF) AND 
VEHICLE (VMIFF) IDENTIFY FRIEND OR FOE AT COBRA GOLD 
Nancy M. Haegel, Professor  
Department of Physics 
Sponsor: Rapid Transition Technology Office of the Office of the Secretary of Defense 
 
OBJECTIVE:  Novel lightweight and low cost devices for remote identification have been developed 
using polymer based light emitting diodes (PLED).  These devices have been field tested for IIFF 
applications and found to be effective for shooter-on-shooter IFF to 500+ m.  The emission is only visible 
through night vision devices and only activates when targeted by friendly forces.  A vehicle mounted 
version (VMIFF) has also been demonstrated, using existing coding on targeting lasers for the Cobra 
platform and/or the ground laser target designator (GLTD) operated by the forward air controller (FAC).   
Marine Corps Forces Pacific has indicated interest in having both the IIFF and the VMIFF technology 
demonstrated and tested at Cobra Gold 08.   This would require the following activities: production of ~4 
ruggedized VMIFFs for use in Cobra Gold experimentation; field testing of the new VMIFFs for remote 
activation from GLTD; field testing of existing IIFF devices and evaluation of potential new materials for 
improved performance; design of Cobra Gold test scenarios; and travel (with Naval Postgraduate School 











Gardner, S.  
 
KEYWORDS:  Fratricide, Identify Friend or Foe, Polymer Emitter, Infrared, Individual IFF 
 
 
ACOUSTIC DETECTION OF ULTRA-HIGH ENERGY COSMIC RAY NEUTRINOS 
Daphne Kapolka, Senior Lecturer  
Department of Physics 
Sponsor: Stanford University 
 
OBJECTIVE: To extend work examining the acoustic signature of a high energy laser pulse incident on 
the sea-water interface to the signature expected from a submerged pulse. Efficiency, frequency, source 
level, and directivity will be examined with the goal of determining whether a ship-based free electron 
lasers (FEL) could be effectively used as an acoustic source for either underwater communications or as an 
acoustic decoy. 
 
SUMMARY: Free electron lasers are being investigated as a possible weapon system for both land-based 
and shipboard applications. Past work has been limited to questions of airborne lasers of fixed frequencies. 
One of the advantages of FELs is the ability to tune it to produce different frequencies. A shipboard 
platform also permits the possibility of submerging the laser pulse below the surface to increase the pulse 
amplitude. Therefore, it is of interest to calculate the source characteristics achievable from a submerged 




REMOTE IDENTIFICATION OF EXPLOSIVES 
Daphne Kapolka, Professor 
Department of Physics 
Sponsor: 
 
OBJECTIVE:  To explore current and future capabilities for the remote detection of explosives in support 
of force protection. 
 
SUMMARY:  The October 2000 attack on the USS COLE underscored the need for force protection from 
asymmetric threats carrying high-energy conventional explosives.  In this project, the feasibility of the 
remote detection of explosives in support of force protection is examined.  A draft mission needs statement 
(MNS) and a concept exploration of the most promising technologies and means of employment are 
included in the report.  Based on figures obtained from landmine flux rates, rough estimates of the 
concentration of TNT vapor expected downwind from a source are calculated based on atmospheric 
dispersion and diffusion models.  The vapor concentration expected from a sample of TNT with a surface 
area of 1000 cm2 at 21-23oC is estimated to fall to as low as 10-18 mol/cc within one meter of the source.   
Due to the extreme drop-off in concentration with range, sensors are envisioned to be deployed on 
micro unmanned aerial vehicles (MAV) for transport to suspect boats.  Eight sensor types were examined 
for their potential in meeting this detection challenge.  Chemiresistor and fluorescent polymer detectors, 
nuclear quadropole resonance, ion mobility spectroscopy, infrared/ultraviolet/visible spectroscopy, gas 
chromatography combined with surface acoustic wave sensors, and the Jaycor spectrophone were evaluated 
for both current capability and the potential for improvements.  None of the sensors currently available are 
able to detect explosive vapors remotely at the concentrations expected.  However, the polymer-based 
microchip sensors are judged to show the most promise for both increased detection limits and 
miniaturization.  Such microchip sensors could be mounted on an MAV for transport to a suspect boat.  For 





(DIAL) method.  This method seeks to cancel out the background noise through a differential measurement 
of the atmospheric absorption in a range of precise frequencies of laser light.  
Further research is recommended to more precisely quantify the concentrations of explosive vapors 
expected and to determine the potential for increased sensitivity in each of the sensor types.    
 
KEYWORDS:  Explosive Detection, Asymmetric Threat, TNT, Conventional High Energy Explosives, 
Trace Gas Detection 
 
 
A MEMS-BASED MINIATURE MICROPHONE FOR DIRECTIONAL SOUND SENSING 
Gamani Karunasiri, Associate Professor  
Department of Physics 
Jose O. Sinibaldi, Research Assistant Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: National Science Foundation 
 
OBJECTIVE:  To develop an integrated, MEMS-based, miniature microphone system for directional 
sensing. 
 
SUMMARY: The proposed research was to develop an integrated, MEMS-based, miniature microphone 
system for directional sensing of sound similar to that of the ormia ochracea fly.  The fly employs a unique, 
coupled mechanical bar system to extract the direction of sound with ears separated only about 500 µm.  A 
set of such sensors can be used for pinpointing explosions by monitoring the direction of sound that can be 





Alves, F.D.P., Karunasiri, G., Hanson, N., Byloos, M., Liu, H.C., Bezinger, A., et al., “NIR, MWIR, and 
LWIR Quantum Well Infrared Photodetector Using Interband and Intersubband Transitions,” Infrared 
Physics and Technology, 50, 182-186, 2007. 
 
Domboulas, D.I., Fargues, M.P., and Karunasiri, G., “Uncooled Infrared-Imaging Face Recognition Using 
Kernel-Based Generalized Discriminant Analysis,” Optical Engineering, 46, 087201, 2007. 
 
Mei, T., Li, H., Karunasiri, G., Fan, W.J., Zhang, D.H., Yoon, S.F., et al., “Normal Incidence Silicon 
Doped P-Type GaAs/AlGaAs Quantum-Well Infrared Photodetector on (111)A Substrate,” Infrared 




Behnken, B.N., Karunasiri, G., Chamberlin, D., Robrish, P.R., and Faist, J., “Use of 2.7‑THz Quantum 
Cascade Laser and Microbolometer Camera for Imaging of Concealed Objects,” Proceedings of the Ninth 
International Conference on Intersubband Transitions in Quantum Wells, D. Indjin, Z. Ikonic, P. Harrison, 
and R.W. Kelsall (Eds.), University of Leeds, United Kingdom, 2007. 
 
Behnken, B.N., Lowe, M., Karunasiri, G., Chamberlin, D., Robrish, P.R., and Faist, J., “Detection of 3.4 
THz Radiation from a Quantum Cascade Laser Using a Microbolometer Infrared Camera,” Proceedings of 




Behnken, B.N., Karunasiri, G., Lowe, M., Chamberlin, D., Robrish, P.R., and Faist, J., “Detection of 3.4 
THz Radiation from a Quantum Cascade Laser Using Microbolometer Infrared Camera,” 2007 American 






Shivok, T., Kim, B., Sinibaldi, J., and Karunasiri, G., “Vibrational Modes of MEMS-Based Directional 




Ho, C.L., “Imaging and Reflectance Spectroscopy for the Evaluation of Effective Camouflage in the 
SWIR,” Master’s Thesis, Naval Postgraduate School, December 2007. 
 
Katopodis, P., “A Hybrid, Large-Scale, Wireless Sensor Network for Real-Time Acquisition and 
Tracking,” Master’s Thesis, Naval Postgraduate School, June 2007. 
 
Katsis, G., “Multistage Security Mechanism for Hybrid, Large-Scale, Wireless Sensor Networks,” Master’s 
Thesis, Naval Postgraduate School, June 2007. 
 
Kim, J., “Through-the-Wall Imaging from Electromagnetic Scattering Field Measurements,” Master’s 
Thesis, Naval Postgraduate School, March 2007. 
 
Loo, F.L., “Polarimetric Infrared Imaging for Target Detection,” Master’s Thesis, Naval Postgraduate 
School, March 2007. 
 
Patsikas, D., “Track Scope Processing of Multiple Dissimilar Sensors,” Master’s Thesis, Naval 
Postgraduate School, June 2007. 
 
Schumacher, J., “Time Dependent Behavior of Light Emitting Polymers for Potential Individual Identify 
Friendly or Foe (IIFF) Applications,” Master’s Thesis, Naval Postgraduate School, December 2007. 
 
Shivok, T., “MEMS PolyMUMPS-Based Miniature Microphone for Directional Sound Sensing,” Master’s 
Thesis, Naval Postgraduate School, September 2007. 
 
Tan, C.L., “MEMS-Based Terahertz Micromagnetron,” Master’s Thesis, Naval Postgraduate School, 
December 2007. 
 
KEYWORDS:  Directional Sound Sensor, Micro-Electro-Mechanical-Systems 
 
 
REAL-TIME TERAHERTZ DETECTION USING MICROBOLOMETER FOCAL PLANE 
ARRAY TECHNOLOGY 
Gamani Karunasiri, Associate Professor 
Department of Physics 
Sponsor: Air Force Office of Scientific Research 
 
OBJECTIVE: To develop a real-time terahertz (THZ) imaging system using microbolometer focal array 
technology originally developed for infrared imaging in the 8-12 band. The detection of THZ radiation is 
typically done using either antenna coupled semiconductor detectors of superconducting bolometers. The 
imaging of objects using these detection schemes requires either complex scanning mechanisms that slow 
down the data acquisition or expensive cryogenic cooling that limits widespread use. The successful 
conclusion of the research project will lead to the incorporation of micro-bolometer technology for real-
time imaging in THZ frequencies. Such imaging systems can be used in stand-off detection of concealed 
objects and medical imaging with deeper penetration compared to infrared thermography. 
 
SUMMARY:  The aim of the proposed research is to develop a real-time terahertz imaging system using 
microbolometer focal array technology originally developed for infrared imaging in the 8-12 µm band. The 
successful conclusion of the research project will lead to the incorporation of microbolometer technology 
for real-time imaging at THz frequencies.  Such imaging systems can be utilized in stand-off detection of 








Lowe, M., “THz Imaging using Microbolometer Infrared Camera,” Master’s Thesis, Naval Postgraduate 
School, December 2006. 
 
Malamas, S., “Spectroscopic Imaging Using Microbolometer Infrared Camera and Step-Scan FTIR,” 
Master’s Thesis, Naval Postgraduate School, December 2006. 
 
KEYWORDS:  Terahertz, Microbolometer, Spectroscopy 
 
 
A TERAHERTZ MICRO-MAGNETRON 
Andres Larraza, Associate Professor  
Department of Physics 
Sponsor: National Science Foundation 
 
OBJECTIVE:  To investigate and develop MEMS-based, reverse-magnetron designs as sources of 
terahertz (THZ) radiation for applications in counterterrorism, specifically in the area of improvised 
explosive device detection. During the first year, theory, numerical simulations, and finite element 
modeling (using COMSOL) to characterize the suggested MEMS designs will be performed. In the second 




James H. Luscombe, Professor 
Department of Physics 
Sponsor: National Security Agency 
 
OBJECTIVE: To apply methods of statistical mechanics, used successfully in information systems 




James H. Luscombe, Professor 
Department of Physics 
Sponsor: Defense Advanced Research Projects Agency 
 
OBJECTIVE: To define system development requirements, test requirements, and program development 
materials for thermodynamic-based computer-network models that quantitatively characterize the state of 
the network and indicate potentially malicious behavior. 
 
 
NAVAL SEA SYSTEMS COMMAND – THESES AND CURRICULUM SUPPORT 
James H. Luscombe, Professor 
Department of Physics 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE: To provide direct support between curriculum sponsor (Naval Sea Systems Command), 







NAVAL POSTGRADUATE SCHOOL RAIL GUN TECHNOLOGY 
William B. Maier, Senior Lecturer 
Department of Physics 
Sponsor: Office of Naval Research 
 




William B. Maier, Senior Lecturer 
Department of Physics 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To conduct innovative research on railgun problems to improve operational employment of 
the railgun for military applications. Work includes research on materials for use as rails, projectiles, and 





William B. Maier, Senior Lecturer  
Department of Physics 
Sponsor: Office of Naval Research 
 
OBJECTIVE:  Naval Postgraduate School (NPS) research focuses on innovative solutions to difficult 
technical problems in practical employment of railguns. 
 
• The monolithic barrel will improve performance, reduce manufacturing costs, and speed military 
implementation.  (LT Forch and ENS Courts) 
• New projectile designs should reduce rail erosion and improve flight stability.  (ENS Brown) 
• High-speed tests of rail, interface, and projectile materials and designs to improve bore life. 
(LCDR Clifford) 
• Power supply development. (LT Tyler) 
• Railgun barrels are inherently recoilless. (LT Schroeder)  
 
Briefings and talks presented:  
• ONR railgun program reviews—twice 
• NSTAR Conference, NPS, April 2007 
• EML Classified Symposium, Washington, D.C., 5 May 2007 
• Video teleconference on railgun bore life, 18 and 19 September 
 
Visitors to the railgun facility included: 
• ONR Counsel and patent attorney, Brian Wood and Jim Bechtel 
• Eugene Nolting and CAPT David Kiel,  PMS 405 
• RADM Clarke Orzalli, Commander, MARMAC 
• Danny Brunson and John Bean, ONR 
• Tom Antonsen and Craig Yancey, University of Maryland 
• RADM (Ret.) Michael Matthis and Sadegh Siahatgar, Raytheon 
• Col. John Hartke, West Point 
• RDML Kevin McCoy 
• Keith Lewis and John Michopoulos, ONR 
• Kevin Kremeyer, Vice President of Physics Materials and Applied Mathematics Research 
• Bob Cuzner, DRS Technologies Corp. 





• Several NPS classes totaling ≈50 students 
 
Classical field theory: 
• Some progress on a difficult problem. 
 
THESES DIRECTED:  
 
Black, J.H., “Solid State Capacitor Discharge Pulsed Power Supply Design for Railguns,” Master’s Thesis, 
Naval Postgraduate School, March 2007. 
 
Brown, C.H., “Projectile Design to Reduce Rail Erosion in the Monolithic Barrel,” Master’s Thesis, Naval 
Postgraduate School, June 2007. 
 
Clifford, P.D., “Design, Fabrication, and Testing of a Scalable Series Augmented Rail Gun Research 
Platform to Study Rail Degradation and Tribology as It Relates to Rail Guns,” Master’s Thesis, Naval 
Postgraduate School, December 2007. 
 
Courts, A.R., “An Investigation of the Velocity Profile within a Monolithic Railgun Barrel,” Master’s 
Thesis, Naval Postgraduate School, June 2007. 
 
Schroeder, M.K., “An Investigation of the Static Force Balance of a Model Electromagnetic Railgun,” 
Master’s Thesis, Naval Postgraduate School, June 2007. 
 
 
THE BROWNOUT ALGORITHM (PHASE I) 
Richard C. Olsen, Professor  
Department of Physics 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:  To support the National Reconnaissance Office and the Special Operations Command. The 




THE BROWNOUT ALGORITHM (NRO MERIT) 
Richard C. Olsen, Professor  
Department of Physics 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:   To develop brownout algorithms. 
 
 
THE CDTEMS REMOTE-SENSING CENTER 
Richard C. Olsen, Professor  
Department of Physics 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop a Remote Sensing Center at the Naval Postgraduate School and to conduct 







CLASSIFICATION AND FUSION-BASED METHODS FOR THE ANALYSIS OF HYPER-
SPECTRAL AND POLARIMETRIC IMAGERY 
Richard C. Olsen, Professor  
Department of Physics 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To investigate techniques for the analysis of spectral and polarimetric imagery. Target 




Richard C. Olsen, Professor  
Department of Physics 
Sponsor: Defense Intelligence Agency 
 
OBJECTIVE: To support the Defense Intelligence Agency. 
 
 
A HIGH-DENSITY LIDAR EXPERIMENT 
Richard C. Olsen, Professor  
Department of Physics 
Sponsor: National Geospatial-Intelligence Agency 
 
OBJECTIVE: To study the utility of high-spatial density LIDAR observations for terrain classification 
and target detection. 
 
 
A MASINT OUTREACH/LIAISON PROJECT 
Richard C. Olsen, Professor  
Department of Physics 
Sponsor: Defense Intelligence Agency 
 
OBJECTIVE:  To support the Defense Intelligence Agency. The Naval Postgraduate School MASINT 
Chair will support the Defense Intelligence Agency in spectral and polarimetric imaging projects. 
 
 
MOUNTAIN SNOW COVER, ALBEDO, AND SPACE-TIME INTERPOLATION FROM 
MULTISPECTRAL SENSORS 
Richard C. Olsen, Professor  
Department of Physics 
Sponsor: National Geospatial-Intelligence Agency 
 




Richard C. Olsen, Professor  
Department of Physics 
Sponsor: National Geospatial-Intelligence Agency 
 








OFFICE OF THE SECRETARY OF DEFENSE SUPPORT FOR REMOTE SENSING RESEARCH 
Richard C. Olsen, Professor  
Department of Physics 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE: To support the Office of the Secretary of Defense via remote sensing technology. Support 




Richard C. Olsen, Professor  
Department of Physics 
Sponsor: Navy Tactical Exploitation of National Capabilities 
 




RADIANT HELIUM/ALEXANDRITE, PART 2 
Richard C. Olsen, Professor  
Department of Physics 
Sponsor: Navy Tactical Exploitation of National Capabilities 
 




REMOTE SENSING RESEARCH IN SUPPORT OF THE OFFICE OF THE SECRETARY OF 
DEFENSE SPECIAL CAPABILITIES 
Richard C. Olsen, Professor  
Department of Physics 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE: To support the work of the Office of the Secretary of Defense, Special Capabilities Office, 
in the areas of counter-narcotics, unmanned aerial vehicles, and irregular warfare. 
 
 
SPECTRAL TEST PLANNING AND GROUND TRUTH SUPPORT 
Richard C. Olsen, Professor 
Department of Physics 
Sponsor: National Geospatial-Intelligence Agency 
 
OBJECTIVE: To support spectral research efforts at the National Geospatial-Intelligence Agency. 
 
 
ASW SEAWEB (A/K/A SEAWEB TECHNOLOGY FOR ANTI-SUBMARINE WARFARE) 
Joseph A. Rice, SSC San Diego Engineering Acoustics Chair  
Department of Physics 
Sponsor: Office of Naval Research 
 
SUMMARY: This applied research project is developing state-of-the-art, through-water, acoustic 
networking and communication/navigation technology for application to future anti-submarine warfare 
(ASW) involving autonomous undersea sensors. Subtasks are: 1) to identify candidate concepts and 
architectures for an undersea wireless LAN using short-range (50-500 meter) acoustic links; 2) to perform 
trade-off analysis with consideration for network capacity, area coverage, reliability, energy consumption, 





the design; 4) to incorporate link-budget analysis as a core feature of the simulation; and 5) to anticipate the 
use of this simulation capability as a deployment planning tool. 
 
 
COALITION WARFARE: UNET COALITION INTEROPERABILITY 
Joseph A. Rice, SSC San Diego Engineering Acoustics Chair  
Department of Physics 
Sponsor: Office of the Undersecretary of Defense 
 
OBJECTIVE:   This project advances acoustic communications technology and protocols for attaining 
through-water interoperability amongst coalition maritime assets. Specific goals include: ensuring that 
exfiltration and C2 requirements of Seaweb-enabled systems are addressed in the emerging IOPV2 
standard; ensuring that the IOPV2 standard is consistent with the constraints of Seaweb-enabled systems in 
terms of battery energy, deployability, size, and cost; implementing point-to-point links at medium ranges 




NSW SEAWEB (A/K/A SEAWEB TECHNOLOGY FOR NAVAL SPECIAL WARFARE) 
Joseph A. Rice, SSC San Diego Engineering Acoustics Chair  
Department of Physics 
Sponsor: Office of Naval Research 
 
OBJECTIVE:   This applied research is advancing state-of-the-art, digital, wireless communication and 
navigation technology for naval special warfare (NSW) operations in the maritime domain. The first 
objective is to apply Seaweb through-water communication and networking technologies to NSW mission 
areas, fully leveraging capabilities already in development for other USW applications and fostering 
interoperability with those systems. The second objective is to address the unique needs of the NSW 
community through the development of new capabilities for networked C2, brevity-code communications, 
near-real-time reporting, sensor telemetry with file sizes up to two kilobytes, ranging, localization, 




THE MEMS-BASED DIRECTIONAL MICROPHONE 
LT Timothy Shivok, USN 
Department of Physics 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE:  In the submarine community, contact tracking can be conducted via towed array 
technology. Existing towed array technology requires resolving bearing ambiguity by turning the 
submarine. This practice could be eliminated if an array of directional microphones could be developed and 
perfected. The goal of this research is to develop an integrated, MEMS-based, miniature microphone 
system for directional sensing of sound. 
 
 
COMPARATIVE BEAMFORMING AND ACOUSTIC INVERSION STUDIES EMPLOYING 
ACOUSTIC VECTOR SENSOR DATA IN SHALLOW WATER 
Kevin B. Smith, Associate Professor 
Department of Physics 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To study the response of a vector sensor array and compare directly with a standard 
hydrophone array for a variety of inversion algorithms, including standard and adaptive beamforming for 
direction of arrival (DoA) estimation in the presence of noise, and acoustic inversion for environmental 





COMPARATIVE BEAMFORMING AND ACOUSTIC INVERSION STUDIES EMPLOYING 
ACOUSTIC VECTOR DATA IN SHALLOW WATER 
Kevin B. Smith, Associate Professor 
Department of Physics 
Sponsor:  Office of Naval Research 
 
OBJECTIVE:  To perform calculations and detailed comparisons of direction of arrival (DoA) from a 
towed array of vector sensors to a noisy target for a variety of processing schemes and in the presence of 
multiple targets.  The processing schemes included standard, linear (Bartlett) beamforming techniques, 
standard, non-linear adaptive (MVDR) techniques, and novel, non-linear techniques based on 
multiplicative processing.  Specific features of the results, such as DoA resolution, left/right ambiguity 
rejection, and peak-to-sidelobe levels, were examined. 
In addition, features of the acoustic vector field that may be exploitable on a vertical array of sensors 
were examined.  Specifically, the impact of signal attenuation on the components of the complex acoustic 
intensity were considered in hopes of developing an algorithm for extracting estimates of attenuation 
parameters from measurements of the field.  
 
SUMMARY:  For this work, a previously developed technique for computing acoustic particle velocities 
from a PE model was employed to produce synthetic, acoustic vector field data (pressure and particle 
velocity) in a shallow water environment for a range of source parameters.  The data modeled corresponded 
to signals received on a linear, towed array for six different sources at various ranges and source/array 
bearings.  This data was then used to test processing routines for plane-wave beamforming using a variety 
of algorithms.  
For the inversion studies, the focus was on geoacoustic properties, specifically bottom attenuation.  In 
this case, no model results were employed, but rather a formal, theoretical treatment of the influence of 
attenuation on the complex acoustic intensity field was examined.  Techniques for extracting the 
attenuation parameter were then considered. 
In order to verify the accuracy of the propagation model used to compute the acoustic vector field, a 
second, independent model was adapted for comparison.  The Couple Normal Mode Model was adapted to 
compute the components of particle velocity in the plane of propagation.  The results from this model were 
compared to the results from the PE model and shown to provide good agreement.  The remaining 
numerical simulations were then carried out using the PE model. 
Various plane-wave, beamforming algorithms were developed and tested both on synthetic, plane-
wave data and on more sophisticated, shallow water propagation model results.  These algorithms included 
linear (Bartlett) processors employing both standard cardioid steering and dynamic null steering (to 
enhance left/right discrimination), non-linear but non-adaptive processors that combine different forms of 
linear processors, and adaptive, non-linear (MVDR) processors designed to maximize the resolution of the 
DoA estimate.  Strengths and weaknesses of each algorithm have been compared and contrasted. 
A theoretical algorithm for extracting bottom attenuation parameters was also developed based on 
ratios of components of the complex acoustic intensity field.  This technique requires an array of vector 
sensors capable of extracting unique modal information, and remains highly sensitive as the attenuation 
values are low and primarily affect only the highest, trapped modes.  An examination of the asymptotic 




Smith, K.B., “Validating Range-Dependent, Full-Field Models of the Acoustic Vector Field in Shallow 
Water Environments,” Journal of Computational Acoustics, 2007 (accepted). 
 
Smith, K.B. and van Leijen, A.V., “Steering Vector Sensor Array Elements with Cardioids, Hippopedes, 




Berrada, M., Meyer, M., Asch, M., Hermand, J.-P., and Smith, K.B., “Efficient Semi-Automatic Adjoint 





Proceedings of the 8th International Conference on Theoretical and Computational Acoustics, Crete, 
Greece, 2-5 July 2007 (accepted). 
 
Nickila, J., Smith, K.B., and Potty, G., “Effect of Sediment Perturbations on Effective Sediment 
Attenuation,” Proceedings of the 8th International Conference on Theoretical and Computational 
Acoustics, Crete, Greece, 2-5 July 2007 (accepted). 
 
Smith, K.B., Hermand, J.-P., and van Leijen, A.V., “Estimation of Sediment Attenuation from 
Measurements of the Acoustic Vector Field,” Proceedings of the 8th International Conference on 




Nickila, J., Smith, K.B., and Potty, G., “Effect of Sediment Perturbations on Effective Sediment 
Attenuation,” 8th International Conference on Theoretical and Computational Acoustics, Crete, Greece, 2-5 
July 2007. 
 
Smith, K.B., Hermand, J.-P., and van Leijen, A.V., “Estimation of Sediment Attenuation from 
Measurements of the Acoustic Vector Field,” 8th International Conference on Theoretical and 
Computational Acoustics, Crete, Greece, 2-5 July 2007 (invited). 
 
Smith, K.B., Jautaikis, E., Psaras, S., DiBiase, J., and Barton, R., “Linear, Non-linear, and Adaptive 
Processing of Vector Sensor Towed Array,” 2007 Joint Undersea Warfare Technology Fall Conference, 




Jautaikis, E., “Linear and Adaptive Plane Wave Beamforming with a Towed Array of Acoustic Vector 
Sensors,” Master’s Thesis, Naval Postgraduate School, June 2007. 
 
Psaras, S., “A Comparison of Linear and Non-Linear Plane Wave Beamforming Algorithms for a Towed 
Array of Acoustic Vector Sensors,” Master’s Thesis, Naval Postgraduate School, September 2007. 
 
KEYWORDS:  Acoustic Vector Field, Particle Velocity, Acoustic Intensity, Vector Sensors, Vector 
Sensor Array Processing 
 
 
ENGINEERING ACOUSTICS RESEARCH AND EDUCATION VISITING PROFESSORSHIP AT 
THE NAVAL UNDERSEA WARFARE CENTER-NEWPORT DIVISION 
Kevin B. Smith, Associate Professor 
Department of Physics 
Sponsor:  Naval Undersea Warfare Center-Newport Division 
 
OBJECTIVE:  Sonar systems development and its applications to Navy missions are of primary concern 
to the Naval Undersea Warfare Center-Newport Division (NUWCDIVNPT).  The Engineering Acoustics 
(EA) Academic Committee at the Naval Postgraduate School (NPS) was formed to foster research and 
graduate education for Naval officers and employees in this field of study.  This visiting professor will 
bring additional expertise to NUWCDIVNPT in the field of underwater acoustics, provide research 
opportunities with other faculty at NPS, and enhance coordination of activities in this area between 
NUWCDIVNPT and NPS programs.  The general purpose of this professorship is to support the EA/DL 
educational program at NUWCDIVNPT, and to provide scientific/technical assistance for the SONAR 
system development work at NUWCDIVNPT.  
 
SUMMARY:  As a visiting professor at NUWCDIVNPT, the principal investigator (PI) was involved in 
several projects.  The PI was asked to become part of the modeling and analysis team on the Shallow Water 





support of that effort, the PI has modeled the influence of multipath effects on vector sensor component 
responses and developed theoretical expressions that characterize the influence of the bottom on sensors 
deployed on the seafloor.  The PI was also asked to serve as the Code 15 Source Team Project Lead on the 
Marine Mammal Behavorial Response Study (BRS’07), funded by PEO-IWS5a through Marine Acoustics, 
Inc. (MAI).  This is a very high-profile program that is attempting to study the impact of Navy sonar on 
beaked whales in the area of the Navy’s AUTEC range off Andros Island, Bahamas.  The team was tasked 
with the deployment of the acoustic source and transmission of well-calibrated signals during the six-week 
exercise (August-September 2007).  Finally, the PI has begun a project on enhancing active target 
classification by a novel signal deconvolution technique known as artificial time reversal.  That work is just 
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ENGINEERING ACOUSTICS RESEARCH AND EDUCATION VISITING PROFESSORSHIP AT 
THE NAVAL UNDERSEA WARFARE CENTER-NEWPORT DIVISION 
Kevin B. Smith, Associate Professor 
Department of Physics 
Sponsor: Naval Undersea Warfare Center-Newport Division 
 
SUMMARY:  The Engineering Acoustics Research and Education Visiting Professor is a temporary 
assignment for an existing Naval Postgraduate School faculty member involved in engineering acoustics 
instruction and research. The incumbent is a distinguished researcher or practitioner in sonar system-related 
technologies or operations, and should ideally be the Chair of the Engineering Acoustics Academic 







ENGINEERING ACOUSTICS RESEARCH AND EDUCATION VISITING PROFESSORSHIP AT 
THE NAVAL UNDERSEA WARFARE CENTER-NEWPORT DIVISION 
Kevin B. Smith, Associate Professor 
Department of Physics 
Sponsor: Naval Undersea Warfare Center-Newport Division 
 
OBJECTIVE:  To establish an Engineering Acoustics Research and Education Visiting Professorship in 
the Sensors and Sonar Systems Department of the Naval Undersea Warfare Center-Newport Division, and 
to outline responsibilities for supporting the position. 
 
 
THE UNDERSEA PROPAGATION OF WIDEBAND ACOUSTIC SIGNALS 
ENS Juan Carlos Torres, USN 
Department of Physics 
Sponsor: SPAWAR Systems Center-San Diego 
 
OBJECTIVE: The numerical development, simulation, and analysis of a numerical model to develop an 
optimal frequency band of operation for bottom-to-bottom transmitters operating in a shallow-water 




ATMOSPHERIC OPTICAL TURBULENCE MODELING AND MEASUREMENTS 
Donald L. Walters, Professor 
Department of Physics 
Sponsor: Secretary of the Air Force FMBMB 
 
OBJECTIVE: To provide modeling and assessment of the effects of atmospherics on optical 
communications and RF communications systems of national interest. 
 
 
ATMOSPHERIC OPTICAL TURBULENCE SENSOR DEVELOPMENT 
Donald L. Walters, Professor 
Department of Physics 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE: To provide modeling and assessment of atmospheric propagation characteristics and 
instrumentation for optical programs. 
 
 
ATMOSPHERIC OPTICAL TURBULENCE SENSOR DEVELOPMENT: RESEARCH TOWARD 
MULTI-SITE CHARACTERIZATION OF SKY OBSCURATION BY CLOUDS 
Donald L. Walters, Professor 
Department of Physics 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE: To provide modeling and assessment of atmospheric propagation characteristics and 







ATMOSPHERIC OPTICAL TURBULENCE SENSOR DEVELOPMENT: WAVE 
PROPAGATION 
Donald L. Walters, Professor 
Department of Physics 
Sponsor: Air Force Research Laboratory 
 
OBJECTIVE: To provide modeling and assessment of atmospheric propagation characteristics and 
instrumentation for optical programs. 
 
 
ATMOSPHERIC TURBULENCE MODELING AND MEASUREMENTS 
Donald L. Walters, Professor 
Department of Physics 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To provide modeling and assessment of the effects of atmospherics on RF communications 
systems of national interest. 
 
 
STRATEGIC LASER COMMUNICATIONS ASSESSMENT FOR THE U.S. NAVY SSN AND 
SSBN FLEET 
Donald L. Walters, Professor 
Department of Physics 
Sponsor: Secretary of the Air Force FMBMB 
 
OBJECTIVE: To provide a technical reassessment of the effects of atmospherics on optical laser 
communications systems for the SSN, SSGN, and SSBN fleet and to outline the need for such a system. 
 
 
RECEIVER OPERATING CHARACTERISTICS FOR UNDERWATER ACOUSTIC MODEMS 
LT Jason Wilson, USN 
Department of Physics 
Sponsor: SPAWAR Systems Center-San Diego 
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Systems engineering focuses on the development of large and complex systems: how do the parts work 
together in an integrated system given the precise specification of the structure and behavior? 
 
 
CURRICULA SERVED:  
 
The Naval Postgraduate School (NPS) Department of Systems Engineering (SE) has 15 faculty members 
with primary appointments, 10 with joint appointments, and two administrative staff. We offer master’s 
degrees and will soon be offering a doctorate in systems engineering. We have about 60 resident students 
and about 200 non-resident students. We work closely with the Wayne E. Meyer Institute of Systems 
Engineering at NPS, especially for student research programs. Our website is http://www.nps.navy.mil/se/. 
 
 
RESIDENT PROGRAMS OF STUDY: 
 
Curriculum 580, the resident Master of Science in Systems Engineering (MSSE), is a seven-quarter degree 
program intended for technically oriented military officers, federal government civilians, and qualified 
international applicants. Students enrolling in the MSSE program may choose from one of three tracks:  
 
• Combat Systems Engineering  
• Network-Centric Systems Engineering  
• Ship Systems Engineering 
 
Curriculum 308, the resident Master of Science in Systems Engineering and Analysis (MSSEA), is a six-
quarter degree program intended primarily for Navy unrestricted line officers. 
 
 
NON-RESIDENT PROGRAMS OF STUDY: 
 
• Curriculum 311, the Master of Science in Systems Engineering via Distance Learning (MSSE 
DL), is an eight-quarter, distance-learning degree program intended primarily for federal 
government civilian scientists and engineers at Navy field activities.  
• Curriculum 721, the Master of Science in Systems Engineering Management (MSSEM), is a 
distance-learning program intended for qualified military officers, senior enlisted, federal 
government civilians, and defense contractor civilians.  
• The Systems Engineering Certificate Program provides the fundamentals of systems engineering 
to engineering duty officers and other officer communities without requiring the student to enroll 
in an NPS degree program. 
 
 
RESEARCH THRUSTS:  
 
Our research seeks to understand: 1) engineering methods and their application to problem solving, and 2) 
the spectrums of systems engineering – lifecycle, analyses, and integration of systems – balancing 
resources to ensure timely completion through hands-on research with Navy sponsors. Our mission is to  
 
• Prepare graduates to ensure national security by providing technical education in designing, 
building, operating, maintaining, and improving reliable, capable, effective, affordable, complex 
systems-of-systems that meet the user’s needs when the user needs them.  
• Perform research to improve and develop new systems engineering techniques and methods.  
• Apply systems engineering techniques and methods to develop cost-effective, timely solutions to 






RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Department of Systems Engineering delivered $1.3M in reimbursable education, $0.4M in 
reimbursable research, and about $.3M in other externally funded activities. Funded research included work 
by Senior Lecturer Mike Green in maximizing the utility of shipboard systems; Associate Professor Tom 
Huynh in systems engineering of a maritime domain protection system; Senior Lecturer Gene Paulo in 
systems engineering methods for the rapid equipping force initiative; Assistant Professor Ravi 
Vaidyanathan in robotics; and Associate Professor Cliff Whitcomb in systems engineering of the joint 
maritime assault connector.  
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source. A profile of the 
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SMART SENSOR FUSION, PREDICTION, AND CLASSIFICATION IN THE MARITIME 
DOMAIN AWARENESS NET-CENTRIC ENTERPRISE SYSTEMS PROGRAM 
Rachel Goshorn, Assistant Professor 
Department of Systems Engineering 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE: To develop smart sensor fusion, prediction, and classification in the maritime domain 
awareness (MDA) net-centric enterprise systems program. This research will carry out five interdependent 
activities: 1) stay connected Department of Defense (DoD)-wide for interaction and guidance on the RIP 
technical research and on fall-out/future work; 2) carry out technical research in smart sensor fusion, 
prediction, and classification in MDA, net-centric, enterprise systems and concurrently develop a Naval 
Postgraduate School local networking lab for this research; 3) incorporate Defense Information Systems 
Agency (DISA) Net-Centric Enterprise Services (NCES) into research to make smart sensor fusion, 
prediction, and classification available as a service and/or data (allows all DoD access to capability 
developed in this proposed RIP Program); 4) develop an NPS virtual lab that connects U.S. Navy 
network/communications labs for hardware, net-centric, enterprise applications; and 5) develop and carry 
out fall-out and future areas (papers, courses, curriculum development, continued research in synch with 
DoD requirements, funding, etc.). 
 
 
MAXIMIZING THE UTILITY OF SHIPBOARD SYSTEMS: SHIPBOARD MISSILE 
RELOADING AND INTEGRATION STUDY 
John M. Green, Senior Lecturer 
Department of Systems Engineering 
Sponsor: Raytheon Company 
 
OBJECTIVE: To work with industry and apply its knowledge-base and expertise to an understanding of 
problems associated with and finding solutions for integrating new weapon systems onto currently 
deployed Navy ships. 
 
 
RESEARCH IN NON-EXPECTED UTILITY MODELS FOR TRADEOFF STUDIES IN A MULTI-
STATE WORLD 
Edouard Kujawski, Associate Professor 
Department of Systems Engineering 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE: To develop and implement a quantitative approach to aid the Navy’s decision-making 
capability for the selection and deployment of robust systems that best balance cost, performance, and risk 
for the multi-state world that it faces. This approach will 1) integrate systems thinking, valid mathematical 
models, and behavioral psychology, and 2) provide adequate information and visibility into the alternatives, 
rather than automatic decision-making based on a single number. 
 
 
EDUCATING THE ACQUISITION AND TEST WORKFORCE: WORKFORCE MODELING 
AND SIMULATION EDUCATION AND TRAINING FOR LIFE-LONG LEARNING 
David H. Olwell, Professor 
Department of Systems Engineering 
Sponsor: Navy Modeling and Simulation Office 
 
SUMMARY:   Modeling and simulation (M&S) is an essential capability for managing risk and reducing 
time and cost for acquisition. Currently, there is no unified approach for determining which M&S tools to 
use, when to use them, and how to use them across the development lifecycle. Additionally, a range of 
training options is needed to improve multi-service community members’ capabilities to select and use 
M&S tools effectively and efficiently. These include initial education and training, refresher training, 





EDUCATING THE ACQUISITION AND TEST WORKFORCE: WORKFORCE MODELING 
AND SIMULATION EDUCATION AND TRAINING FOR LIFE-LONG LEARNING 
David H. Olwell, Professor  
Department of Systems Engineering 
Sponsor: Defense Modeling and Simulation Office 
 
SUMMARY:   Modeling and simulation (M&S) is an essential capability for managing risk and reducing 
time and cost for acquisition. Currently, there is no unified approach for determining which M&S tools to 
use, when to use them, and how to use them across the development lifecycle. A range of learning options 
is needed to improve multi-service community members’ capabilities to effectively select and implement 
the correct M&S tools most efficiently. These include initial education and training, refresher training, 
continuing education, and certification opportunities. 
 
 
A FIELD EXPERIMENTATION PROGRAM FOR SPECIAL OPERATIONS 
Ravi Vaidyanathan, Assistant Professor 
Department of Systems Engineering 
Sponsor: U.S. Special Operations Command 
 




AN ALTERNATIVE, ELECTRICAL-POWER DISTRIBUTION SYSTEM ARCHITECTURES 
STUDY FOR THE PEO-SHIPS (PMS 377K) JOINT MARITIME ASSAULT CONNECTOR 
PROGRAM 
Clifford Whitcomb, Associate Professor 
Department of Systems Engineering 
Sponsor: Naval Surface Warfare Center - Carderock Division 
 
OBJECTIVE: To perform an analysis of advanced, electric-power system technologies that will determine 
the best options for several electrical distribution architectures that will enhance mission requirements for a 
given set of desired JMAC mission profiles. 
 
 
ARCHITECTING METHODS FOR COMPLEX WARFIGHTING SYSTEMS 
Clifford Whitcomb, Associate Professor 
Department of Systems Engineering 
Sponsor:  Naval Postgraduate School 
 
OBJECTIVE: To develop a framework to allow exploring the feasibility of the design space of solutions 
using decomposition-based design principles to define an efficient way to structure the system design and 
engineering process through a system architecting approach. The objective of the proposed research is to 
create an architecting methodology for conducting and prioritizing AOA studies in the context of complex 
warfighting systems development. The final formulation of an architecting process is expected to be a 
scientifically-based framework that uses functional allocation of requirements to physical form as the basis 
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The Space-Systems Academic Group (SSAG), along with eight academic departments, is an integral part of 
the Graduate School of Engineering and Applied Sciences. As an interdisciplinary association of 
professors, the SSAG provides direction and guidance for two curricula: Space-Systems Engineering and 
Space-Systems Operations.  Officer students in the Space-Systems curricula fulfill degree requirements for 
a Master of Science in the department of their choice or in a specialized engineering science. A space-
oriented thesis is mandatory, as well as course work to fulfill the requirements of a space billet. Officer 
graduates are prepared to manage the technical aspects of a space-system lifecycle, including design, 
development, installation, and maintenance of spacecraft, space payloads, supporting ground stations, 
terminals, and C3 connectivity.  The SSAG serves as the focal point for all space-related research 
performed at the Naval Postgraduate School. A major goal is to couple NPS space-research efforts with the 
graduate education of military officers. This is typically accomplished through space-related thesis research 
in several areas and includes small satellite projects created specifically as an educational tool for officer 
students. The SSAG oversees classified and unclassified student involvement in research activities and 





• Space-Systems Operations 





• Master of Science in Space-Systems Operations 
• Master of Science in Astronautical Engineering 
• Master of Science in Electrical Engineering 
• Master of Science in Mechanical and Astronautical Engineering 





• Military Applications for Space 
• Space Reconnaissance and Remote Sensing 
• Radiation Hardened Electronics for Space 
• Design, Construction, and Launching of Small Satellites 
• Classified (SCI Level) Research 
• Satellite Communications Systems 





• Navy Space Technology Program Chair 
• Navy Tactical Exploitation of National Capabilities (TENCAP) Space Chair 
• Space-Systems Academic Chair 
• NASA Michael J. Smith Space-Systems Chair 
• National Reconnaissance Office Chair 
• MASINT Chair 
 
 





• Spacecraft Research and Design Center 
• Center for Reconnaissance Research 
• Center for Radiation Hardened Electronics 





• Open Site EMI/EMC Facility 
• Satellite Ground Station Facility 
• Space Warfare Computer Laboratory 
• FLTSATCOM Satellite Operations 
• Simulation and Test Laboratory 
• Spacecraft Attitude Dynamics and Control Laboratory 
• Spacecraft Environmental Simulation and Test Laboratory 
• Radiation Effects Laboratory 
• Solar Simulation Facility 
• NPS-AFRL Optical Relay Spacecraft Laboratory 
• Flash X-Ray Facility 
• Electron Linear Accelerator 
• Small Satellite Test and Development Laboratory 
• Smart Structures Laboratory 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source.  A profile of the 
sponsored program for the Space-Systems Academic Group is provided below. 
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CARBON NANOTUBE DEVICE RADIATION SUSCEPTIBILITY AND MITIGATION 
TECHNIQUES 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering 
Space-Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To demonstrate the value of the remote configurability of the field programmable gate 
array (FPGA) to space computing. To develop an SEU-tolerant, space-based computer using commercial, 
off-the-shelf FPGAs to demonstrate the feasibility of using triple modular redundancy to correct errors 
without resort to system reset. To build and fly a configurable, fault-tolerant mission computer on NPSSat, 
Midstar, and a satellite in high-radiation orbit. 
 
 
PROJECT GUSTY ORIOLE, COMPUTER ALGORITHMS, AND ARCHITECTURES FOR 
SPACE APPLICATIONS 
Herschel H. Loomis, Jr., Professor 
Department of Electrical and Computer Engineering 
Space-Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:  This project is concerned with the application of computer algorithms to specific military 
space projects, the development of specialized computer architectures for military space applications, and 
the support of the Space-Systems curricula. 
 
 
THE DESIGN, FABRICATION, AND TESTING OF RADIATION TOLERANT ASIC AND VLSI 
DEVICES FOR SPACE-BASED SYSTEMS 
Sherif Michael, Associate Professor 
Department of Electrical and Computer Engineering 
Space-Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:   In this research, a general purpose, digitally programmable VLSI network for a space-
based system is proposed. The design is based on a technique that was developed earlier by the proposed 
and has shown excellent radiation sensitivity performance. The mixed-mode signal circuit, using biCMOS 
techniques, is currently under development. Previously fabricated VLSI ASIC chips will also be irradiated 
using the Naval Postgraduate School LINAC (or other facilities) for testing its performances under a 
radiation environment. Past experimental results using this technique have shown great improvements in 
the circuit’s radiation performance. Investigation of incorporating these designs using SOI fabrication 
techniques will be also considered. 
 
 
IN SEARCH OF FORTY-PERCENT EFFICIENT, SPACE-BASED, MULTI-JUNCTION SOLAR 
CELLS – OPTIMIZATION AND DESIGN USING SILVACO VIRTUAL WAFER FABRICATION 
SOFTWARE 
Sherif Michael, Associate Professor 
Department of Electrical and Computer Engineering 
Space-Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:  A new method for developing a realistic model of any type of solar cell using the 
Silvaco/Atlas Virtual Wafer Fabrication software is proposed.  This novel methodology is proposed while 
taking into account the high cost of research and experimentation involved with the development of 
advanced cells. The introduction of this modeling technique to the photovoltaic community will prove to be 




of great importance in aiding in the design and development of advanced solar cells. A multi-junction 
Ingap/GaAs/GE solar cell was successfully modeled and fully simulated. 
 
 
A CASE STUDY OF A NATIONAL SECURITY SPACE PROGRAM 
Rudolf Panholzer, Chair  
Space-Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE:  A case study of a national security space program is proposed. Case studies facilitate 
learning by emphasizing the long-term consequences of systems engineering/programmatic decisions on 
cost, schedule, and operational effectiveness of major programs. The proposed research will support the 




THE DESIGN AND PROTOTYPE BUILD OF A NANO-SATELLITE ADVANCED SOLAR-CELL 
TESTER 
Rudolf Panholzer, Chair  
Space-Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To design and prototype a solar cell tester using a Cubesat platform. The Cubesat class 
satellite is a standard that is seeing growing acceptance in research institutes due to its small size and 
relatively low cost. These very small satellites (stackable ten-centimeter cubes, one kilogram each) can 
provide Naval Postgraduate School researchers and students with exciting, relatively short turnaround 
research projects in research payloads and satellite engineering and operations. 
 
 
NAVAL POSTGRADUATE SCHOOL NPSAT1 SATELLITE SUPPORT 
Rudolf Panholzer, Chair 
Space-Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To fund instructional thesis research related to the NPSAT1 micro-satellite and the 
development of the space vehicle. NPSAT1 is part of the Naval Postgraduate School Space-Systems 
Academic Group’s Small Satellite Design Program. 
 
 
THE SPACE-SYSTEMS ACADEMIC CHAIR 
Rudolf Panholzer, Chair  
Space-Systems Academic Group 
Sponsor: Naval Network Warfare Command 
 
OBJECTIVE: Incumbents of the Space-Systems Academic Chair will engage in instruction and research 
as consultants in the area of specialization to students and faculty of the Naval Postgraduate School. 
 
 
SPACE-SYSTEMS ENGINEERING EXPERIENCE TOURS AND SPACE-SYSTEMS 
ENGINEERING SUPPORT 
Rudolf Panholzer, Chair  
Space-Systems Academic Group 
Sponsor: National Reconnaissance Office 
 
OBJECTIVE: To fund the Space-Systems Academic Group, Space-Systems Engineering, space cadre 
support, and space-systems engineering experience tours. 




THE SPACE-SYSTEMS OPERATIONS STUDENT THESIS RESEARCH/EXPERIENCE TOUR 
Rudolf Panholzer, Chair  
Space-Systems Academic Group 
Sponsor: Naval Network Warfare Command 
 
OBJECTIVE:  To fund the Space-Systems Academic Group and Space-Systems Operations student thesis 
research-related travel and experience tour travel. 
 
 
TECHNOLOGY REVIEW AND UPDATE  
Rudolf Panholzer, Chair  
Space-Systems Academic Group 
Sponsor: Various 
 
OBJECTIVE: This course is intended for military and civilian (governmental and nongovernmental) 
technicians who are interested in refreshing and updating their knowledge in the radar and EW technology, 
software engineering, fiber optics, sensors,  micrometer and millimeter wave technology, and linear and 
digital integrated circuits. Each participant is expected to work in at least one area.  
 
 
IOT&E FOR RADIANT GARNETT II 
Alan Ross, TENCAP Chair Professor 
Space-Systems Academic Group 
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE: To develop a toolset for data manipulation, fusion, and display, and thus to demonstrate 
improved maritime domain awareness. 
 
 
MARITIME-DOMAIN AWARENESS EVALUATION OF “MASTER” 
Alan Ross, TENCAP Chair Professor 
Space-Systems Academic Group 
Sponsor: Naval Research Laboratory 
 




THE NAVY TACTICAL EXPLOITATION OF NATIONAL CAPABILITIES PROGRAM 
Alan Ross, TENCAP Chair Professor 
Space-Systems Academic Group  
Sponsor: Naval Engineering Logistics Office 
 
OBJECTIVE:  To support Naval Postgraduate School research in technology areas of interest to the Navy 




CAPT Alan Scott, USN, Military Instructor 
Space-Systems Academic Group 
Sponsor: Naval Engineering Logistics Office 
 
 




A COMPUTATIONAL FLUID DYNAMICS SIMULATION OF THE BASICS OF UNDERWATER 
LAUNCH FLOW 
Jose O. Sinibaldi, Research Assistant Professor 
Department of Mechanical and Astronautical Engineering 
Space-Systems Academic Group 
Sponsor: Strategic Systems Program 
 
OBJECTIVE: To continue the development (started in fiscal year 2005) of the basic numerical-simulation 
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The mission of the Graduate School of Business and Public Policy is to serve the nation by educating 
military officers and Department of Defense civilians in defense-focused business and public policy by 
conducting scholarly research in defense management and public policy and providing intellectual 
resources for leaders and organizations concerned with national-defense management practice and policies. 
 
• In Education: Through graduate and non-degree programs, to develop students’ abilities to 
analyze, think critically, and take intelligent action so they can more effectively carry out their 
future professional responsibilities to manage organizations, resources, people, and programs in 
complex and sometimes life-threatening environments. 
• In Research: To conduct scholarly, technical, and applied research that supports military 
decision-making, problem solving, and policy setting; improves management processes and 
organizational effectiveness; contributes knowledge to academic disciplines; and advances 
graduate education. 
• In Professional Service: To provide professional expertise that advances knowledge and business 
management within the Naval Postgraduate School (NPS), the Department of the Navy, the 






Faculty research is an important component of the Graduate School of Business and Public Policy’s 
mission. As such, the school strives to “conduct research that supports military decision-making, problem 
solving, and policy setting, improves administrative processes and organizational effectiveness, contributes 
knowledge to academic disciplines, and advances the mission of graduate education.”  
The research program is integrated to the greatest possible extent with the educational process. 
Students are encouraged to participate in faculty projects and faculty research results are incorporated in 
classroom instruction. The school’s research program goals are specified as follows on the Graduate School 
of Business and Public Policy web page: http://www.nps.navy.mil/gsbpp/research.htm 
 
• Increase the quality and quantity of relevant defense-oriented research. 
• Catalyze a broad and robust research program. 
• Involve top researchers, practitioners, and graduate students in defense-oriented research useful to 
DoD policy/decision-making processes. 
• Augment and complement cooperative, interdisciplinary research activities. 
• Disseminate relevant, important results to researchers, sponsors, policy makers, and practitioners. 
• Integrate defense-oriented research with education, DoD workforce training, and standardized 
policy practices. 
• Establish and maintain a community of academic and professional scholars engaged in exploratory 
and applied research to address complicated defense issues from a number of perspectives, while 





The Graduate School of Business and Public Policy has primary responsibility for seven graduate degrees. 
The largest degree program is a group of curricula in the defense-focused Master of Business 
Administration, with the following curricular concentration areas: 
 
• Acquisition Management 
• Logistics Management 
• Financial Management 
• Information Management 




• Defense Management 
 
 Another resident program is the Master of Science in Management, with a concentration in Manpower 
Analysis. A third resident degree, the Master of Executive Management (MEM), started in July 2006. 
 Distance learning graduate programs offered by the Graduate School of Business and Public Policy 
include: an Executive Master of Business Administration degree program (targeting senior Navy 
lieutenants through commanders, particularly from the unrestricted line communities, who have middle-
management level experience); Contract Management and Program Management (for Department of 
Defense civilians at designated off-site locations), which award a Master of Science in Contract 
Management and a Master of Science in Program Management, respectively; and the Leadership Education 
and Development program (for company commanders at the U.S. Naval Academy), which awards a Master 
of Science in Human Resources Management. 
 The Graduate School of Business and Public Policy also offers two certificate programs: the Practical 
Comptrollership course, sponsored by the Assistant Secretary of the Navy (Financial Management and 
Comptroller), targets individuals (civilian and military) occupying or reporting financial management 
positions; and the Advanced Acquisition program, which provides a Level III Education Certificate in 
Program Management for the Department of Defense acquisition workforce. 
 The school’s graduate programs achieved the distinction of being one of only two graduate 
management programs in the country earning dual accreditation by the Association to Advance Collegiate 
Schools of Business (AACSB) and the National Association of Schools of Public Affairs and 
Administration (NASPAA). 
The faculty of the Graduate School of Business and Public Policy are drawn from a wide variety of 
academic disciplines in business and public sector management. The diverse, multidisciplinary character of 
the faculty is reflected in the breadth and depth of issues addressed by faculty research, which has 
historically been concentrated in areas of interest to the departments of Defense and the Navy. Therefore, 
faculty research directly enriches the instructional materials used in the curricula in the school. The topics 
and issues can be grouped into five broad areas:  
 
• Acquisition and Contract Management  
• Logistics and Transportation Management 
• Financial Management 
• Manpower Systems Analysis 
• Organization, Systems, and Management  
 
 
RESEARCH THRUSTS:  
 
Research in the Graduate School of Business and Public Policy is multidisciplinary and often widely 
diverse, but this research is directed toward a common set of goals. As stated in the school’s mission 
statement, the faculty conducts a variety of research to: 
 
• Support military decision-making, problem-solving, and policy-setting 
• Improve administrative processes and organizational effectiveness 
• Contribute knowledge to academic disciplines 
• Advance the mission of graduate education 
 
The primary goal of the school’s research program is to provide the Navy and the DoD with the 
capability of managing defense systems efficiently and effectively. This includes the efficient and effective 
utilization of resources, which derive from an existing base of knowledge or may require the development 
of new concepts and theory. Thus, the school recognizes the importance of both basic and applied research 
to the Navy and the DoD, and it seeks to balance both types of research. 
Concepts, theory, and existing knowledge can generally be identified with a particular functional area 
or discipline. Actual defense policy and management decisions or policies often require information or 
perspectives drawn from a variety of functional areas and professional expertise. Consequently, in addition 
to pursuing functional area research with a critical mass of faculty, the school actively seeks to engage in 




cooperative, interdisciplinary research. Such research places the school in a strong position to assist defense 
policy makers, since it allows for a coordinated, broad-based program under “one roof”—where researchers 






The research thrusts and faculty in each of the functional areas in the Graduate School of Business and 
Public Policy are discussed in greater detail in the following sections.  
Acquisition and Contract Management: Defense acquisition represents a process of critical 
importance to the military, not only to reduce taxpayer costs, but to ensure the quality and performance of 
today’s increasingly sophisticated weapon systems. Nevertheless, negligible academic research has been 
applied to systematically investigate, understand, and model the acquisition process; and current 
innovations in this domain—such as process reengineering and acquisition reform—are uncoordinated, ad-
hoc, and performed largely on a trial-and-error basis. This is the case because many acquisition policy 
makers and executives have little or no benefit of theory for practice. 
Beginning in 2002, the Graduate School of Business and Public Policy initiated an Acquisition 
Research Program to provide leadership in innovation and creative problem solving and an on-going 
dialogue to support the evolution of Department of Defense acquisition strategies. The program goals 
include: 
 
• Establishing NPS acquisition research as an integral part of policy-making for Departments of 
Defense and Navy officials. 
• Creating a stream of relevant information concerning the performance of DoD acquisition policies 
with viable recommendations for continuous process improvement. 
• Preparing the workforce to participate in the continued evolution of the defense acquisition 
process. 
• Collaborating with other universities, think tanks, industry, and government in acquisition 
research. 
 
Supported primarily by the Graduate School of Business and Public Policy Acquisition Chair, 
currently held by Rear Admiral Jim Greene, USN, (Ret.), this research program initiated 15 research 
projects in 2003, with the number increasing to well over 20 in 2004, and over 35 in 2005. These projects 
include several collaborative efforts with Dr. Jacques Gansler (former Under Secretary of Defense for 
Acquisition, Technology, and Logistics) and other faculty members at the University of Maryland. Primary 
research sponsors include: Assistant Secretary of the Navy (Research, Development and Acquisition), 
Naval Sea Systems Command, Program Executive Office (Ships), Program Executive Office (Integrated 
Warfare Systems), and the Defense Contract Management Agency (International). 
A significant portion of this research funding is open-ended, restricted only to research topics 
involving acquisition issues broadly defined. The Graduate School of Business and Public Policy has 
established a competitive, internal proposal process to allocate these funds; the call for proposals is 
distributed to faculty from across the Naval Postgraduate School. Priority is given to proposals that involve 
collaboration between tenure-track and non-tenure-track faculty members and to proposals involving thesis 
students and MBA project teams. The objective is to encourage collaboration that exploits the school’s 
academic and professional expertise, a collaboration that provides the Graduate School of Business and 
Public Policy with a strong comparative advantage for defense acquisition policy research. This program 
has been growing rapidly, with four of five proposals funded in AY2004, nine of eleven proposals funded 
in AY2005, and 27 proposals submitted for AY2007; funding decisions are pending. 
The Acquisition Research Program also hosts an annual Acquisition Research Symposium in 
Monterey, California. The third symposium, in May 2006, involved well over 100 people, including 
researchers and acquisition policy and decision-makers from across the United States. The Honorable 
Kenneth J. Krieg, Under Secretary of Defense (Acquisition, Technology, and Logistics), delivered the 
keynote address. Symposium details are available on the symposium website: 
http://www.researchsymposium.org/ocs/. 




This research represents seminal scholarly work in the area of defense acquisition and draws on 
expertise in accounting, contracting, economics, information systems, law, organizational design, public 
policy, and other academic disciplines. A complete description of the Acquisition Research Program, 
including funded projects and supporting faculty, is available on the acquisition research website: 
http://www.nps.navy.mil/gsbpp/ACQN/index.htm.  
Professor Keith Snider, Senior Lecturers Mike Boudreau, John Dillard, Marshall Engelbeck, Raymond 
Franck, and Dave Matthews, and Lecturers Jeff Cuskey, Brad Naegle, Rene Rendon, and Don Summers are 
involved in this research area. The Acquisition Research Program also draws on faculty from all of the 
other discipline areas. 
Logistics and Transportation: The primary mission of the logistics and transportation group is to 
educate military officers and DoD civilians in state-of-the-art concepts of logistics, transportation, and 
supply chain management. Emphasis is placed on understanding both military and non-military 
applications, so that students will be prepared to perform effectively in a military environment and interact 
efficiently with civilian contractors and suppliers. The general research perspective of the group is focused 
on improving DoD logistics and transportation performance and management effectiveness. Major research 
areas include: 
 
• DoD inventory policy 
• Cross-docking, inventory management, and cycle-time reduction 
• Defense transportation and distribution systems 
• Total asset visibility and real-time logistics  
• Metrics and performance-based logistics 
• Spiral development 
• Modeling and simulation for logistics decision support 
• Supply chain management and lean manufacturing  
• Sea-based logistics for the Navy and the Marine Corps 
 
Much of this work has been supported through the Acquisition Research Program and its associated 
sponsors. Additional sponsors include the Office of Naval Research, NAVAIR, the Military Sealift 
Command, the U.S. Transportation Command, and the Naval Surface Warfare Center. 
Professors Aruna Apte, Uday M. Apte, Kenneth Doerr, Geraldo Ferrer, Keebom Kang, Ira Lewis, and 
Senior Lecturer Don Eaton are involved in this research area. 
Financial Management: Research in the area of financial management has become increasingly 
important since the end of the Cold War and the events of 9-11. The financial-management (FM) group has 
identified three major functional areas as targets of opportunity for future research. These are: 
 
• Financial resource policy formulation, analysis, and management 
• Financial management and budgeting 
• Organizational efficiency, managerial control, and performance metrics 
 
The first of these functional areas—financial resource policy formulation, analysis, and management—
covers a range of sub-areas: national defense and national security resource policy and management; 
resource planning, programming, budgeting, and policy under the planning, programming, budgeting, and 
execution system; and relationships between financial management, contracting, acquisition, and other 
policy fields. Financial management and budgeting includes: federal, DoD, and Navy budget formulation 
and execution; impacts of budget allocation, reallocation, and reduction; implementation of Defense 
Resource Management Systems; and the Chief Financial Officer Act and federal financial management 
reforms. The research area of organizational efficiency, managerial control, and performance metrics, in 
turn, covers: mapping goals and objectives to a defense organization’s strategic themes using a balanced 
scorecard, examining the efficiency of defense sector consolidation, and the cost effectiveness of lease 
versus buy programs. 
Sponsors for this research include: the Assistant Secretary of the Navy (Research, Development, and 
Acquisition), Program Executive Office (Ships); the Program Executive Office (Integrated Warfare 
Systems); the Office of the Comptroller, COMNAVAIRPAC (CNAP); the U.S. Department of Justice; and 
the Personnel Security Research Center (Department of Defense). 




 Professors Richard Doyle, Kenneth J. Euske, Nayantara Hensel, Lawrence Jones, Jerry McCaffery, Joe 
San Miguel, Nicole Thibodeau, Carmelita Troy, Senior Lecturer John Mutty, Commander Phil Candreva 
(USN), and Colonel Randy Howard (USAF) are involved in this research area. 
Manpower Systems Analysis: As noted above, the primary goal of the department’s research 
programs is to provide defense policy makers with the capability of utilizing resources with maximum 
efficiency and effectiveness. This includes human resources, the focus of research in the manpower 
systems analysis (MSA) group. Defense manpower policy makers have been faced with many challenges 
since the end of the Cold War and the events of 9-11. Key among these challenges is an over 30 percent 
reduction of the active-duty force; budget reductions in recruiting and advertising; a steady, high 
operational tempo and deployment schedule with fewer people, new missions, and increasing pressure to 
change the “culture” of military service; renewed efforts toward population representation of women and 
racial/ethnic minorities throughout the force; a high rate of first-term attrition among new recruits; 
declining levels of personnel retention in certain critical areas; a number of high-profile “scandals”; and 
others. As the active-duty force was reduced and missions changed, it soon became clear that a smaller 
military had to be even more skilled and adaptable than the one that witnessed the end of compulsory 
service and performed so successfully throughout the early 1980s and early 1990s. These challenges 
confronting defense manpower policy makers are recognized by the MSA group as opportunities for 
research that will have a lasting impact on the future of the force. MSA research areas can be summarized 
as follows: 
 
• Manpower supply and force requirements 
• Improvements in selection and classification of enlisted personnel 
• Innovations in recruiting and the application of new technologies 
• Improvements in selection of officers and pre-commissioning programs 
• Effectiveness of equal opportunity and diversity management programs 
• Training effectiveness and efficiency 
• Innovations in instructional technologies 
• Innovations in enlisted assignments and auctions for assignment incentive pay 
• Personnel retention in critical fields, including auction-based approaches 
• Reduction of first-term attrition rates among enlisted personnel 
• Force management programs and planning 
• Force structure and cost analysis 
• Auction-based approaches to force shaping 
• Career-force modeling 
• Officer promotion and performance 
• Civil-military relations and the all-volunteer force 
• Manpower management in Reserve components 
 
Sponsors for this research include: the Office of the Chief of Naval Operations (N-1, N-1H, N-1Z, N-
12, N-13, and N-14), Navy Personnel Research, Studies and Technology, and the Office of the Assistant 
Secretary of Defense. 
 Professors Pete Coughlan, Mark Eitelberg, William Gates, Stephen Mehay, Elda Pema, Yu-Chu Shen, 
Senior Lecturer Alice Crawford, and Lecturer Bill Hatch are involved in this research area. 
Organization, Management, and Policy Analysis: Faculty members in this functional area pursue 
basic and applied research on key management issues at a variety of organizational levels. Faculty 
members bring a strategic perspective to this work, seeking to identify courses of action that will best 
achieve organizational goals in a given setting. Individual faculty members are acknowledged experts who 
publish leading-edge research on a variety of issues. Top management issues include strategy and 
entrepreneurship, appreciative inquiry and positive change, organizational design (including the use of self-
managing groups), social network analysis, ethics, collaboration in teams, managerial communications, and 
the development of culture. 
There is a strong expertise in leadership at all organizational levels. Leadership issues studied by 
faculty include leadership development, the identification of key leadership skills, innovation and change, 
motivational strategies, empowerment, coaching, communications strategies, conflict management, and 




constructive uses of power. Faculty members are also experts in a variety of research methodologies—from 
highly sophisticated quantitative to in-depth qualitative analyses.  
In addition to their subject area and methodological expertise, faculty members have developed 
considerable knowledge of current military organizations through their research. Most of this work has 
been with Navy organizations, such as the NAVSUP, NAVAIR, CNET, NETWARCOM, Naval Reserves, 
and CINCLANTFLEET. However, faculty members have also worked with organizations in other service 
branches, including extensive work with the U.S. Army Reserve Command and Coast Guard Headquarters. 
Recent DoD-wide research includes work for the Office of Force Transformation. Individual faculty 
members have also conducted research for other U.S. government agencies, including the Office of 
Personnel Management, the Department of Homeland Security, and the Center for Disease Control. Faculty 
members have also consulted with state government agencies, the United Nations, and private-sector 
organizations. Supervising student theses has broadened this knowledge even more. This organizational 
expertise increases the value of faculty as applied researchers for DoN and DoD organizations.  
Professors Frank Barrett, Doug Brook, Nick Dew, Deborah Gibbons, Susan Hocevar, Cindy King, 
Leslie Sekerka, Jim Suchan, Gail Fann Thomas, and Roxanne Zolin are involved in this research. 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
sponsored program for the Graduate School of Business and Public Policy is provided below:  
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A MODEL FOCUSING ON CUSTOMER TIME IN FIELD SERVICE DELIVERY 
Aruna Apte, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop a research design that, given the customer’s preference, minimizes collective 
cost to the field service provider and customers by explicitly considering the customer’s time and costs in 
making operational and scheduling decisions in field services. It is also proposed that the current research 
be extended to supply chains in homeland security areas. 
 
 
MANAGING THE SERVICE SUPPLY IN THE DEPARTMENT OF DEFENSE: 
OPPORTUNITIES AND CHALLENGES 
Uday M. Apte, Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To conduct an initial, exploratory analysis of Department of Defense (DoD) services 
acquisition so as to frame the totality of the DoD’s services acquisition environment. Specifically, the goal 
is to identity the size of the DoD’s services acquisition sector in terms of dollars and scope; its structure in 
terms of in-sourcing versus outsourcing of different services; and the current emerging trends in service 
acquisition policies and practices. This analysis of size, structure, and trends in the DoD’s service supply 
chain will be followed by the identification of challenges faced by contracting officers, program managers, 




Robert N. Beck, Dean 
Graduate School of Business and Public Policy 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To provide for the sponsorship, funding, and administration of the Office of Naval 
Research Distinguished Visiting Professor of Innovation at the Naval Postgraduate School. 
 
 
THE NAVY MANPOWER, PERSONNEL, TRAINING, AND EDUCATION RESEARCH 
PROGRAM 
Robert N. Beck, Dean 
Graduate School of Business and Public Policy 
Sponsor: Office of Naval Operations 
 
OBJECTIVE: To perform studies and analyses in Navy manpower, personnel, training, and education 
topics of immediate concern to the Deputy Chief of Naval Operations/Chief of Naval Personnel; and to 
stimulate and supervise studies and analyses conducted by Naval Postgraduate School faculty and students. 
 
 
DEFENSE MANAGEMENT REFORM 
Douglas A. Brook, Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: This research addresses the initiation and continuation of two research streams. First, in 
collaboration with the Center for Defense Management Reform, the objective is to build a baseline of 
research data on the history, major themes, and outcomes of defense-management reform agendas. The 
second stream represents a continuation of research into the enactment, design, and deployment of new 
personnel management systems in the Department of Homeland Security and the Department of Defense. 




ETHICS IN ACTION: PREPARING NAVY SUPPLY CORPS OFFICERS FOR EXERCISING 
MORAL COURAGE ASSESSMENT AND BEST PRACTICES STUDY, PHASE I-II 
Douglas A. Brook, Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Supply Systems Command 
 
OBJECTIVE: To discuss the status of the project for the performance period, including an examination of 
the Supply Corps and military ethics training, identifying industry best practices, and recommending future 
Supply Corps training through further research and inquiry. 
 
 
GOALS AND STANDARDS FOR DEFENSE LOGISTICS AGENCY WAREHOUSE 
OPERATIONS 
Douglas A. Brook, Professor  
Graduate School of Business and Public Policy 
Sponsor: Defense Logistics Agency 
 
OBJECTIVE: To conduct research in goals and standards to reduce customer lead-times in outbound 
operations at Defense Logistics Agency warehouses. 
 
 
THE NATIONAL SECURITY PERSONNEL SYSTEM 
Douglas A. Brook, Professor  
Graduate School of Business and Public Policy 
Sponsor: Office of the Under Secretary of Defense 
 
OBJECTIVE: To conduct research and write a report about the history of the enactment of the National 
Security Personnel System. 
 
 
TRANSFORMATION IN NAVY BUSINESS MANAGEMENT 
Douglas A. Brook, Professor  
Graduate School of Business and Public Policy 
Sponsor: Office of Naval Operations 
 
OBJECTIVE: This research is in response to a request from the Office of the Deputy Chief of Naval 
Operations (Material Readiness and Logistics) for extended research into benchmarking best practices in 
transformation, specifically in the area of organizational, management, and strategic communication. 
 
 
TRANSFORMATION IN NAVY BUSINESS MANAGEMENT 
Douglas A. Brook, Professor 
Graduate School of Business and Public Policy 
Sponsor: Deputy Chief of Naval Operations 
 
OBJECTIVE: To conduct research on benchmarking best practices in integration for Sea Enterprise. 
 
 
SUPPORT TO THE FLEET READINESS CENTER SOUTHWEST 
Kenneth J. Euske, Professor 
Graduate School of Business and Public Policy 
Sponsor: Fleet Readiness Center Southwest 
 
OBJECTIVE: To provide support to the Fleet Readiness Center (FRC) to address issues regarding 
marketing to external sources, integration of diverse units into the FRC, and creating cross-reference 
military and civilian aerospace terminology. 




THE CULTURAL AND SOCIAL FACTORS THAT ARE LIKELY TO INFLUENCE CIVILIAN 
BEHAVIORS 
Deborah E. Gibbons, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE: To develop quantifiable measures of socio-cultural factors and identify their likely effects 
on attitudes, decisions, and behaviors of civilian populations in the context of non-traditional warfare. 
 
 
PRODUCTION SCHEDULING ALGORITHMS AND DEFENSE-RELATED APPLICATIONS OF 
TSSP-TYPE MODELS 
Susan K. Heath, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To develop a combined assignment and sequencing model and solution algorithm for a 
real-world production scheduling problem; and to compare this algorithm to previous approaches through a 
single-period cost comparison and a multiple-period cost and delivery performance comparison. An 
additional objective is to search for existing, defense-related research that uses similar underlying modeling 
methods and to establish a new stream of research in that area. 
 
 
AN ANALYSIS OF FLIGHT-HOUR PROGRAM MANAGEMENT, BUDGET EXECUTION, 
COST-AVOIDANCE, AND FINANCIAL MANAGEMENT INITIATIVES IN COMMANDER, 
NAVAL AIR PACIFIC COMMAND (CNAP) 
Lawrence R. Jones, Professor  
Graduate School of Business and Public Policy 
Sponsor: Naval Air Pacific Command 
 
OBJECTIVE: To provide analytical assistance to the Office of the Comptroller, CNAP, in the comptroller 
function and in analysis of budget execution and other initiatives for improving command management and 
management control; achieving cost-reduction and avoidance in the flight-hour program; and 
accommodating budget reduction in the period of fiscal years 2005, 2006, and beyond. In addition, the 
project includes an analysis of improvements in management systems and systems support to provide better 




AN ANALYSIS OF FLIGHT-HOUR PROGRAM MANAGEMENT, BUDGET EXECUTION, 
COST-AVOIDANCE, AND FINANCIAL MANAGEMENT INITIATIVES IN CNAF 
Lawrence R. Jones, Professor  
Graduate School of Business and Public Policy 
Sponsor: Naval Air Command 
 
OBJECTIVE: To provide analytical assistance to the Office of the Comptroller, CNAF, in the comptroller 
function and in analysis of budget execution and other initiatives for improving command management and 
management control; achieving cost-reduction and avoidance in the flight-hour program; and 
accommodating budget reduction in the period of fiscal years 2007, 2008, and beyond. In addition, the 
project includes an analysis of improvements in management systems and systems support to provide better 








THE RADM GEORGE F.A. WAGNER CHAIR 
Lawrence R. Jones, Professor 
Graduate School of Business and Public Policy 
Sponsor: Space and Naval Warfare Systems Command 
 
OBJECTIVE: To establish the RADM George F. A. Wagner Chair at the Naval Postgraduate School. 
 
 
THE STANLEY ARTHUR CHAIR OF LOGISTICS 
Keebom Kang, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: U.S. Transportation Command 
 
OBJECTIVE: To establish the Admiral Jeremy Michael Boorda Chair of Management and Analysis at the 
Naval Postgraduate School. 
 
 
AN EMPIRICAL ANALYSIS OF SUBMARINE DEPLOYMENT COSTS AND COST DRIVERS 
Alan Laverson, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To 1) determine the cost drivers of submarine deployment costs, 2) determine the 
probability distribution of the cost drivers, 3) develop a cost-estimating model based on the cost driver’s 
probability distributions, and 4) determine how specific deployment characteristics affect the cost drivers 
and their probability distributions. 
 
 
AN ENHANCED AND IMPROVED NAVY SELECTIVE REENLISTMENT BONUS (SRB) 
MANAGEMENT SYSTEM 
Stephen L. Mehay, Professor  
Graduate School of Business and Public Policy 
Sponsor: Office of Naval Operations 
 
OBJECTIVE: The Navy’s Selective Reenlistment Bonus (SRB) Management System (also known as 
Roger) was developed as a Windows-based application in the mid 1990s to assist the Navy Enlisted Bonus 
Manager in developing and analyzing SRB plans during the execution year. Substantial changes in the 
structure of the SRB Program have led to increasing levels of predictive errors in the model, necessitating 
the development of new processes, procedures, and algorithms to improve model accuracy. The objective 
of this project is to develop and implement improvements to the SRB management system in four areas; 1) 
enhance the model software design to improve functionality, 2) design new processes for establishing 
baseline data, 3) improve the SRB management business process and program review, and 4) establish 
procedures for periodic update of model parameters. 
 
 
SUPPORT FOR MASTER OF SYSTEMS ANALYSIS (MSA) CURRICULUM STUDENT THESIS 
TRAVEL 
Stephen L. Mehay, Professor  
Graduate School of Business and Public Policy 
Sponsor: Office of Naval Operations 
 
SUMMARY: Supported thesis-related travel for Master of Systems Analysis (MSA) curriculum students. 
 
 




ORGANIZATIONAL RESILIENCE, HEALING, AND CHANGE 
Edward H. Powley, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
SUMMARY: This project encompasses two streams of research: resilience and healing in times of crisis 
and organizational development and change. Common to both is the study of social and organizational 
dynamics to the critical period, that is, the space between time one and time two, the time of the crisis and 
its immediate aftermath, or the period when change interventions are introduced. Although these are 
different research areas, similar dynamics occur in both: organizational members dis-identify themselves 
with previous social groups and begin to form lasting bonds and relationships with others in this new space. 
 
 
THE 11/1 AND 11/2 LEADERSHIP FORUM 
Leslie E. Sekerka, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Surface Warfare Center-Port Hueneme Division 
 
OBJECTIVE: To deliver an educational seminar at the 11/1 and 11/2 Leadership Forum for the Port 
Hueneme Division of Naval Surface Warfare Center personnel and invited guests. 
 
 
THE CHAIR OF ACQUISITION AND ACQUISITION RESEARCH 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Deputy Assistant Secretary of the Navy 
 
SUMMARY: The Acquisition Chair is responsible for, among other things, managing acquisition research 
for the Deputy Assistant Secretary of the Navy (DASN) (Acquisition) and the Naval Postgraduate School 
(NPS), including: brokering research opportunities for NPS faculty, stimulating and supervising research 
projects by selected graduate students, traveling as necessary to support research objectives, and providing 
quarterly reports regarding research progress and accomplishments. 
 
 
THE CHAIR OF ACQUISITION AND THE ACQUISITION RESEARCH PROGRAM 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Program Management Office, Modular Brigade Enhancement 
 
OBJECTIVE: The Acquisition Chair is responsible for, among other things, managing acquisition 
research for the Program Management Office, Modular Brigade Enhancement (PM MBE), and the Naval 
Postgraduate School (NPS), including: brokering research opportunities for NPS faculty, stimulating and 
supervising research projects by selected graduate students, traveling as necessary to support research 
objectives, and providing quarterly reports regarding research progress and accomplishments. Graduate 
School of Business and Public Policy faculty and students will undertake specific research projects 
identified by the PM MBE; however, if specific projects are not delineated, the Acquisition Chair will 
apply discretion in determining the appropriate scope and depth of research work to be performed. In 
consultation with PM MBE, the Acquisition Chair will continuously develop a list of potential research 
projects for accomplishment by NPS faculty and students. 
 
 




THE CHAIR OF ACQUISITION AND THE ACQUISITION RESEARCH PROGRAM 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Naval Undersea Warfare Center-Newport Division 
 
OBJECTIVE: Pursuant to the executed Memorandum of Understanding of 6 May 2006 between the 
Technical Director of the Naval Undersea Warfare Center (NUWC) and the Naval Postgraduate School 
(NPS) President, NPS proposes to perform studies and analyses in acquisition topics of immediate concern 
to the Technical Director, as well as to stimulate and supervise studies and analyses conducted by NPS 
faculty and students. Proposed topics will be agreed upon by the sponsor and the Chair of Acquisition. 
 
 
THE CHAIR OF ACQUISITION AND THE ACQUISITION RESEARCH PROGRAM 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Marine Corps Systems Command 
 
OBJECTIVE: To perform studies and analyses in acquisition topics of immediate concern to PM ICE 
through the Acquisition Research Program, as well as to stimulate and supervise studies and analyses 
conducted by NPS faculty and students. Proposal topics will be agreed upon by the sponsor and the 
Acquisition Research Chair. 
 
 
THE CHAIR OF ACQUISITION AND THE ACQUISITION RESEARCH PROGRAM 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Program Management Office, Modular Brigade Enhancement 
 
OBJECTIVE: The Acquisition Chair is responsible for, among other things, managing acquisition 
research for the Program Management Office, Modular Brigade Enhancement (PM MBE), and the Naval 
Postgraduate School (NPS), including brokering research opportunities for NPS faculty, stimulating and 
supervising research projects by selected graduate students, traveling as necessary to support research 
objectives, and providing quarterly reports regarding research progress and accomplishments. Graduate 
School of Business and Public Policy faculty and students will undertake specific research projects 
identified by PM MBE; however, if specific projects are delineated, the Acquisition Chair will apply 
discretion in determining the appropriate scope and depth of research work to be performed. 
 
 
THE CHAIR OF ACQUISITION LOGISTICS RESEARCH CONDUCTED UNDER THE 
ACQUISITION RESEARCH PROGRAM 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Deputy Assistant Secretary of the Navy 
 
OBJECTIVE: Acquisition and logistics are closely related. Thus, the logistics topics envisioned by the 
Deputy Assistant Secretary of the Navy are consistent with broad, acquisition-related topics already being 
investigated by the Acquisition Chair and the Acquisition Research Program. The Acquisition Chair will 
continuously develop a list of potential research projects for accomplishment by Naval Postgraduate School 
faculty and students. 
 
 




THE CHAIR OF ACQUISITION MANAGEMENT/ACQUISITION RESEARCH 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Naval Sea Systems Command 
 
 
THE CHAIR OF ACQUISITION MANAGEMENT AND ACQUISITION RESEARCH 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Program Executive Officer for Integrated Warfare Systems 7.0 
 
OBJECTIVE: Pursuant to the Memorandum of Understanding between the Program Executive Officer for 
Integrated Warfare Systems (PEO IWS) and the Naval Postgraduate School (NPS) President, dated 22 
November 2005, NPS will perform studies and analyses in acquisition topics of immediate concern to the 
PEO, as well as stimulate and supervise studies and analyses conducted by NPS faculty and students. 
 
 
THE CHAIR OF ACQUISITION MANAGEMENT AND ACQUISITION RESEARCH 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Program Executive Officer for Integrated Warfare Systems 7.0 
 
OBJECTIVE: Pursuant to the Memorandum of Understanding between the Program Executive Officer for 
Integrated Warfare Systems (PEO IWS) and the Naval Postgraduate School (NPS) Superintendent, dated 3 
January 2003, NPS will perform studies and analyses in acquisition topics of immediate concern to the 
PEO, as well as stimulate and supervise studies and analyses conducted by NPS faculty and students. This 
proposal is an addendum to the fiscal year 2005 IWS proposal of 1 October 2004 and amplifies on the open 
architecture research to be accomplished thereunder. 
 
 
THE CHAIR OF ACQUISITION MANAGEMENT AND THE ACQUISITION RESEARCH 
PROGRAM 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Various 
 
OBJECTIVE: To establish accounts and procedures for the development, delivery, and maintenance of the 




THE CHAIR OF ACQUISITION MANAGEMENT AND THE ACQUISITION RESEARCH 
PROGRAM 
Keith F. Snider, Associate Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School Foundation, Inc. 
 
OBJECTIVE: To establish accounts and procedures for the development, delivery, and maintenance of the 
Annual Acquisition Research Symposium of the Naval Postgraduate School; and to support revenues and 
expenses. 
 




THE CHAIR OF ACQUISITION MANAGEMENT AND THE ACQUISITION RESEARCH 
PROGRAM 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Program Executive Officer, Littoral and Mine Warfare 
 
OBJECTIVE: Pursuant to the Memorandum of Understanding between the Program Executive Officer 
(PEO (LMW)) and the Naval Postgraduate School (NPS) President, NPS will perform studies and analyses 
in acquisition topics of immediate concern to the PEO, as well as stimulate and supervise studies and 
analyses conducted by NPS faculty and students. Proposed topics will be agreed upon by the sponsor and 
the Acquisition Research Chair. 
 
 
THE CHAIR OF ACQUISITION MANAGEMENT AND ACQUISITION PROGRAMS 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Program Executive Officer, Ships 
 
OBJECTIVE: Pursuant to the Memorandum of Understanding between Program Executive Officer 
(PEO), Ships, and the Naval Postgraduate School (NPS) Superintendent, dated 22 April 2004, NPS will 
perform studies and analyses in acquisition topics of immediate concern to the PEO, as well as stimulate 
and supervise studies and analyses conducted by NPS faculty and students. 
 
 
CROSSING THE TECHNOLOGY TRANSFER VALLEY OF DEATH: STRATEGIC FINANCING 
OF DEPARTMENT OF DEFENSE RESOURCES AND BUDGET POLICIES 
Keith F. Snider, Associate Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To examine the past transition successes and failures of ACTD programs and use this 
experience to develop a model(s) of the coordination issues and/or network externalities involved in the 
technology transfer process. The goal is to develop economic experiments involving coordination games 
and network externalities to see if this empirical evidence can emulate the technology transfer chasm. The 
lessons learned from ACTD successes and failures, as well as empirical, experimental data, can help 
provide guidance for the technology transfer process. 
 
 
THE FOURTH ANNUAL ACQUISITION RESEARCH SYMPOSIUM 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Various 
 
OBJECTIVE: To serve as a forum for the presentation of acquisition research and the exchange of ideas 
among scholars and practitioners of public-sector acquisition. We seek a diverse audience of influential 
attendees from academe, government, and industry who are well placed to shape and promote future 
research in acquisition. 
 
 




THE OFFICE OF THE SECRETARY OF DEFENSE-SPONSORED ACQUISITION RESEARCH 
PROGRAM AT THE NAVAL POSTGRADUATE SCHOOL 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Office of the Under Secretary of Defense 
 
OBJECTIVE: Pursuant to the Memorandum of Understanding between the Director of Acquisition 
Resources and Analysis, Office of the Under Secretary of Defense for Acquisition, Technology, and 
Logistics (USD AT&L), and the President of the Naval Postgraduate School (NPS), NPS will perform 
acquisition research in support of an Office of the Secretary of Defense-sponsored Acquisition Research 
Program domiciled at the Naval Postgraduate School. 
 
 
SUPPORT FOR STUDENT AND ACQUISITION RESEARCH AT THE NAVAL 
POSTGRADUATE SCHOOL 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Office of the Assistant Secretary of the Army 
 
SUMMARY: The DDACM represents the sponsor of the Systems Acquisition Management (816) 
curriculum and the Master of Science in Program Management (836) curriculum. These curricula provide 
officers and government civilians with an advanced education in the fundamental concepts, methodologies, 
and analytical techniques necessary for successful acquisition and management of major defense systems. 
This proposal supports student and acquisition research at the Naval Postgraduate School. 
 
 
TERMINATION LIABILITY RESEARCH THROUGH THE ACQUISITION RESEARCH 
PROGRAM 
Keith F. Snider, Associate Professor  
Graduate School of Business and Public Policy 
Sponsor: Office of the Under Secretary of Defense 
 
 
ORGANIZATIONAL ARCHITECTURE AND EFFICIENCY IN THE PUBLIC SECTOR: AN 
EMPIRICAL INVESTIGATION OF THE VETERANS HEALTH ADMINISTRATION AND THE 
DEPARTMENT OF DEFENSE 
Nicole Thibodeau, Assistant Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To study the relationship between organizational architecture (performance measurement, 
performance incentives, and decision rights) and performance in government through the Veterans’ 
Hospital System, with an extension to the Department of Defense. 
 
 
STRATEGIC COMMUNICATION FOR THE NAVY ENTERPRISE 
George W. Thomas, Professor 
Graduate School of Business and Public Policy 
Sponsor: Field Support Activity 
 
OBJECTIVE:  To conduct a communication audit to determine the current state of communication. 
Results will identify such areas as level of trust, best channels for communicating, quantity and quality of 
information, level of knowledge of current strategic initiative. Using key results, the study will provide 
recommendations to top management regarding communication strategies and suggested metrics.  
 
 




THE KANSAS CITY DISTRICT INTEGRATION 
Ron Tudor, Lecturer 
Graduate School of Business and Public Policy 
Sponsor: Marine Corps Systems Command 
 
OBJECTIVE: The Naval Postgraduate School (NPS) is researching and developing a rapid ordering 
system (ROS) for the Kansas City District (KCD), Army Corps of Engineers. NPS will research and 
develop a user-interface for the PM to access the KCD ROS. The ROS is controlled by the KCD and under 
operational restrictions and conditions as imposed by the Federal Acquisition Regulation, the Defense 
Federal Acquisition Regulation Supplement, and the KCD Chief of Contracting. 
 
 
A NETWORK-AWARE BUSINESS DATA MANAGEMENT ARCHITECTURE 
Ron Tudor, Lecturer  
Graduate School of Business and Public Policy 
Sponsor: XSLENT, L.L.C. 
 
OBJECTIVE: The Naval Postgraduate School and XSLENT, L.L.C., will collaborate in research and 
development of a data infrastructure to support a rapid ordering system (ROS) for use by federal 
government agencies. The key component in the development of the ROS is the integration of disparate 
data systems such as, but not limited to, electronic catalogs. 
 
 
A STATE-OF-THE-ART, COMMERCIAL INTERNET ORDERING AND BILLING SERVICE 
Ron Tudor, Lecturer  
Graduate School of Business and Public Policy 
Sponsor: Networld Exchange, Inc. 
 
OBJECTIVE: To identify state-of-the-art commercial processes in the commercial internet world and 
adapt and develop methods of which the DoD and federal government can incorporate these efficiencies to 
transform current ordering, milling, and disposal systems. 
 
 
INNOVATION IN U.S. ELECTRONIC DATABASE SERVICES 1969-1995: HOW STATES AND 
PROFESSIONS BUILD MARKETS FOR INFORMATION 
Mark J. Ventresca, Associate Professor 
Graduate School of Business and Public Policy 
Sponsor: Naval Postgraduate School 
 
OBJECTIVE: To study two processes central to innovation that have been addressed only indirectly in 
previous research. The first process is the activity that involves assembling, borrowing, or combining pre-
existing elements from other fields into innovative forms, strategies, and practices. The second process is 
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The Cebrowski Institute for Innovation and Information Superiority sponsors cross-discipline 
investigations into ways that information processes and technologies, organizational development, and 
personal skills can strengthen stability, transition operations, crisis response, warfighting, and defense in 
support of national and global security. 
Areas of focus include hastily formed networks, indicators of impending crisis, globalization, 
architectures for network centric operations, World Wide Consortium for the Grid (W2COG), maritime 
domain awareness, mobile devices and communications, information operations, counterterrorism and 





The Institute operates as a federation of research centers and projects, serving a broad community of 





The Cebrowski Institute's annual theme projects create focal points for faculty from diverse academic areas 
to connect and share related research. These theme projects are selected as reflections of issues relevant to 
national security, with both technical and social dimensions. Around these themes, the Cebrowski Institute 
organizes research symposia, hosts visiting speakers and collaborators, and facilitates a brown-bag lunch 
series, all of which serve as hubs for our cross-discipline studies. 
In 2005, the Cebrowski Institute's theme project was W2COG. This research initiative established a 
consortium to accelerate the DoD's Global Information Grid (GIG) development. Researchers explored the 
world of “open” e-business and the worldwide web and applied appropriate lessons to the GIG. W2COG 
delivered successful process pilots for: 
 
• Rapid, low-cost, objective, expert industry analysis of net-ready issues community of practice 
(COP) for “semantic data strategy.” 
• Rapid demonstration, validation, and fielding of bundled interoperable “net-ready” 
components designed for the “edge-of-the-GIG” network. These pilots, performed by the 
members of the functioning consortium, proved the hypothesis that an “open” e-business 
approach enacted by motivated government, academia, and industry partners can find paths to 
GIG functionality. 
 
The Cebrowski Institute's 2006-2007 theme project, Hastily Formed Networks (HFN), was created 
during the fall of 2005. The HFN project helps to understand the DoD's emerging, non-traditional new 
work, whether in stability operations environments like Iraq; humanitarian assistance and disaster relief 
work, such as the Indonesian Tsunami, Hurricane Katrina, or the Pakistani earthquake; or during the 
response efforts that occurred during and after 9/11. This project specifically addresses our overall 
understanding of this critical area, most notably at the intersection of social organization and technical 
aspects of networking. 
 
 
CENTERS AND PROJECTS: 
 
• Center for Excellence in Information Operations  
• Center for Information Security Research  
• Center for Mobile Devices and Communications  
• Center for Terrorism and Irregular Warfare  
• Cryptologic Research Center  
















• Hastily Formed Networks Project (Humanitarian Assistance and Disaster Relief; Improvisation; 
Operational Analyses; Real Options; Swift Trust) 





RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School's sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
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The Wayne E. Meyer Institute of Systems Engineering was first established as the Institute of Defense 
Systems Engineering and Analysis in 2001. In May 2002, the Institute was renamed the Wayne E. Meyer 
Institute of Systems Engineering after RADM Wayne E. Meyer, USN (Ret.), the founding Program 
Manager of the Aegis Combat System, the first large Navy Surface Warfare acquisition program in which a 
total systems approach was used in system development and design. 
The mission of the Institute is to provide relevant, tailored, and unique research opportunities in 
systems engineering to support Naval Postgraduate School (NPS) graduate education that increases the 





In meeting the priority needs of our national security stakeholders, the Meyer Institute currently has the 
following functions: 
 
• Establish and conduct NPS-wide programs in systems engineering research for the Navy, the 
Department of Defense, and other national security customers that require interdisciplinary teams. 
• Foster and encourage all NPS faculty and students to apply their talents to answering the high-
priority questions in defense systems engineering. 
• Support, facilitate, and enable faculty and students affiliated with the Meyer Institute to conduct 
sponsored research in defense systems engineering. 
• Publicize and share the results of NPS defense systems engineering research. 
• Support the assigned Chair Professors – enable the Warfare Chairs and PEO-, Industry-, and 





Research supported over the last seven years: 
 
• Twelve Systems Engineering and Analysis student capstone, interdisciplinary research projects in 
such areas as littoral undersea warfare, port security, and ship-based ABM. 
• Littoral Oceanography for Mine Warfare 
• Attrition Models for Unmanned Systems 
• Deployable Joint Command and Control 
• Navy Ship Design 
• Safety and Risk-Informed Decision-Making 
• Impact Burial Prediction 
• Chinese Oceanographic Research 
• Technological Surprise in Nuclear Physics 
• MDA Field Sensor Experimentation 





The research facilities that support faculty and students include: 
 
• Faculty offices 
• Three integrated student design labs 
• Research and study space for 44 students 
 





RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source. A profile of the 
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AN EVALUATION OF THE VALUE-ADDED OF THE NAVY’S SATELLITE PROGRAM 
Peter C. Chu, Professor  
Department of Oceanography 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor:  
 
OBJECTIVE: With support from SPAWAR, Peter Chu and his students will evaluate the value-added of 
satellite altimetry data to undersea warfare. This will contribute to the decision on whether the Navy needs 
to spend billions of dollars on the satellite altimetry program. Sound velocity profiles (SVP) are calculated 
from the Modular Ocean Data Assimilation System (MODAS) using different numbers (zero to four) of 
satellites, and from the GDEM dataset (climatology). Six sets of SVPs (five sets from MODAS and one set 
from GDEM) are taken as input into the Weapon Acoustic Preset Program (WAPP). The best-fitted SVP 
dataset (among the six sets) that causes the least difference between the WAPP output and the Mark-48 
table group is used to determine the optimal number of satellites needed for naval warfare. Preliminary 




IMPACT BURIAL PREDICTION FOR MINE BREACHING USING IMPACT35 
Peter C. Chu, Professor 
Department of Oceanography 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Office of Naval Research 
 
SUMMARY: As a member of the mine and obstacle breaching technology community, the principal 
investigator is developing a 3D hydrodynamic model (IMPACT35) for predicting mine maneuver through 
the surf and beach zones, as well as burial depth in sediment. 
 
 
A LEADERSHIP ROLE IN THE OFFICE OF NAVAL RESEARCH MINE BURIAL 
PREDICTION PROGRAM  
Peter C. Chu, Professor  
Department of Oceanography 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor:  
 
SUMMARY:  As a leader of the Impact Burial Prediction Team, Peter Chu actively participated in 
program planning and experiment design. He obtained an Office of Naval Research grant to conduct the 
research and attracted Naval Postgraduate School students to do their Master’s theses in this program. A 




LITTORAL OCEANOGRAPHY FOR MINE WARFARE 
Peter C. Chu, Professor  
Department of Oceanography 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Naval Oceanographic Office 
 
SUMMARY: Peter Chu has played a leadership role in the Littoral Oceanography for Mine Warfare 
project through interdisciplinary research and course development. Sponsored by the Naval Oceanographic 
Office (NAVO), Peter Chu established a multi-institutional research program entitled “Environmental 
Effect on Naval Warfare Simulations” with the Naval Oceanographic Office, Naval Coastal System 
Station. The Mine Impact Burial Model from NAVO was installed in the Naval Postgraduate School 
Secure Computing and Simulation Laboratory and tested. Various environmental effects on the mine 
impact burial have been obtained.  




PRIORITIES AND FOCUS AREAS OF CHINESE OCEANOGRAPHIC RESEARCH 
Peter C. Chu, Professor 
Department of Oceanography 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Office of Naval Research Global 
 
OBJECTIVE: To survey Chinese language oceanographic journals (2001-2006) and conduct a 
“bibliometric study” (frequency analysis) of relative, geographic areas-of-interest and subjects-of-interest 
(e.g., physical oceanography, near shore processes, waves, etc.). The results will provide insight into the 
focus and priority of Chinese ocean research. This could assist in developing a rational approach to 
building initial access in China, as well as indicate unique priorities published internally. 
 
 
CRITICAL EXPERIMENTS IN CONDENSED MATTER NUCLEAR SCIENCE, PHASE 1: 
DESIGN AND PLAN 
Rodney W. Johnson, Visiting Professor 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Defense Threat Reduction Agency 
 
SUMMARY: The existence of effects of the condensed matter state on the state of nuclei has been 
established in a continuing series of experiments begun nearly 20 years ago. 
 
 
CRITICAL EXPERIMENTS IN CONDENSED MATTER NUCLEAR SCIENCE, PHASE 11 
Rodney W. Johnson, Visiting Professor 
Michael E. Melich, Research Professor 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE: To use inferencing methods for building phenomenological models from experimental 
evidence to organize the analysis of the standard experiment. We shall organize workshops to consolidate 
the DTRA co-deposition standard experiments.  
 
 
REDUCING THE BARRIERS TO RESEARCH, PHASE 1 
Rodney W. Johnson, Visiting Professor 
Michael E. Melich, Research Professor 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE: To experimentally verify the head-producing performance of three experiments in which 
electrolytically co-deposited deuterium and palladium have been shown to produce excess heat as measured 
by a calorimeter. Analyze the experimental results and design a co-deposition cell core and a calorimeter 
that could improve the experimental yield of Fleischmann-Pons effect heat experiments. . 
 
 
THE NAVAL POSTGRADUATE SCHOOL ANTI-SUBMARINE WARFARE PROGRAM 
Raymond Jones, Chair of Undersea Warfare 
Wayne E. Meyer Institute of Systems Engineering 
Daphne Kapolka, Senior Lecturer 
Department of Physics 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE: To provide civilian and active-duty workforces with a flexible, self-paced learning 
experience that extends a general technical undergraduate education to include the essential concepts, 
equations, and skill sets needed to understand, design, and use ASW systems. 




THE NAVAL POSTGRADUATE SCHOOL UNDERSEA WARFARE RESEARCH PROGRAM 
Raymond Jones, Chair of Undersea Warfare  
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE:  To increase the research opportunities that result in improving the quality of the undersea 
warfare courses offered at the Naval Postgraduate School. 
 
 
TECHNOLOGICAL SURPRISE IN NUCLEAR PHYSICS-II: DEVELOPMENT OF GREATER 
SCOPE EXAMPLES AND TUTORIAL 
Michael E. Melich, Research Professor 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE: Last year it was shown that using the methods developed by E.T. Jaynes in Theory of 
Probability: The Logics of Science, it was possible to state a series of logical propositions and estimate 
conditional probabilities for both simple, medical diagnostic problems and for the analysis of evidence 
from a complex laboratory experiment, as well as a synoptic view of the evidence in the field of low-energy 
nuclear reaction (LENR). Approximately 50 scientists were sampled and it was found that these logical 
methods of inference are unfamiliar. The scientists contacted were in the fields of medicine, biology, 
physics, chemistry, electrical engineering, and, in particular, nuclear and particle physics. The purpose of 
this research is to expand the scope of the examples, and to create and test a set of tutorial materials to 
improve the capability of working scientists to build models that optimally exploit their experimental 
evidence. These efforts make explicit, quantitative, and thereby meaningful, the Jason slogan: 
“extraordinary results demand extraordinary proof.” 
 
 
NAVY SHIP DESIGN 
Fotis A. Papoulias, Associate Professor 
Department of Mechanical and Astronautical Engineering 
Sponsor: Northrop Grumman Ship Systems, Inc. 
 
SUMMARY: The Naval Postgraduate School and Northrop Grumman Ship Systems agree to amend the 
Cooperative Research and Development Agreement (CRADA) entitled “Navy Ship Design.” 
 
 
ATTRITION MODELS FOR UNMANNED SYSTEMS 
Paul Shebalin, Director 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE: To develop models to project organic, airborne, mine countermeasures (OAMCM) system 
attrition to assist in system design, development, and requirements in support of the Organic Airborne and 
Surface Influence Sweep (OASIS) System. 
 
 
THE NAVAL POSTGRADUATE SCHOOL CHAIR OF MINE WARFARE PROGRAM 
Paul Shebalin, Director 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Program Executive Officer, Littoral and Mine Warfare 
 
OBJECTIVE:  The Chair of Mine Warfare was established in 1996 with a Memorandum of 
Understanding (MOU) between the Director, Expeditionary Warfare, on the Chief of Naval Operations’s 
staff, the Program Executive Office for Mine Warfare, and the Naval Postgraduate School (NPS). The chair 
program is intended to enhance the academic and research content in several curricula with mine warfare-




related materials, and to establish NPS as a major center for instruction, research, and analysis in mine 
warfare subjects. To that end, the chair serves on the Undersea Warfare Academic Committee and as the 
Assistant Director, NPS Undersea Warfare Research Center. Both functions are under the NPS Wayne E. 
Meyer Institute of Systems Engineering. Parties to the Chair of Mine Warfare MOU agreed that the 




THE NAVAL POSTGRADUATE SCHOOL CHAIR OF UNDERSEA WARFARE PROGRAM 
Paul Shebalin, Director 
Raymond Jones, Chair of Undersea Warfare 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Naval Undersea Warfare Center-Newport Division 
 
OBJECTIVE: The chair program is intended to enhance the academic and research content in several 
curricula with undersea warfare-related material, and to establish the Naval Postgraduate School as a major 
center for instruction, research, and analysis in undersea warfare subjects. 
 
 
THE NAVAL POSTGRADUATE SCHOOL NET-CENTRIC ENTERPRISE SYSTEMS 
ENGINEERING RESEARCH PROGRAM 
Paul Shebalin, Director 
Wayne E. Meyer Institute of Systems Engineering 
Rachel Goshorn, Assistant Professor 
Department of Systems Engineering 
Sponsor: Program Executive Officer (EIS) 
 
OBJECTIVE: To establish a net-centric systems engineering research capability at NPS to support the 




Paul Shebalin, Director 
Rick Williams, Chair of Expeditionary and Mine Warfare 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Office of the Secretary of Defense 
 
 
PORT SECURITY UNDERWATER IMPROVISED EXPLOSIVE DEVICE PROJECT 
Paul Shebalin, Director 
Rick Williams, Chair of Expeditionary and Mine Warfare  




A DEPLOYABLE JOINT COMMAND CONTROL 
Frank Shoup, Director 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Naval Surface Warfare Center-Panama City 
 
OBJECTIVE: The SEA-9 Rapid Response Command and Control (R2C2) Team will develop and analyze 
architectures for a rapidly deployable, C2 system to provide regional combatant commanders (RCC) with 
initial situational awareness and communication capabilities. This analysis will be provided to the 
Deployable Joint Command and Control (DJC2) Joint Program Office (JPO) to aid in the development of a 
rapid response kit. 
 




THE NAVAL POSTGRADUATE SCHOOL CHAIR OF UNDERSEA WARFARE PROGRAM 
Frank Shoup, Director 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Naval Sea Systems Command 
 
OBJECTIVE: The Chair of Undersea Warfare was established with a Memorandum of Understanding 
(MOU) between the Naval Postgraduate School (NPS) and the Naval Undersea Warfare Center. The chair 
program is intended to enhance the academic and research content in several curricula with undersea 
warfare-related material, and to establish NPS as a major center for instruction, research, and analysis in 
undersea warfare subjects. To that end, the chair serves as the Director, NPS Undersea Warfare Research 
Center. The function is under the NPS Wayne E. Meyer Institute of Systems Engineering. Parties to the 
Chair of Undersea Warfare MOU agreed that the position be established on a continuing basis to support 
undersea warfare acquisition and life-cycle management. 
 
 
THE NAVAL POSTGRADUATE SCHOOL UNDERSEA WARFARE PROGRAM 
Frank Shoup, Director 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Naval Undersea Warfare Center-Newport Division 
 
OBJECTIVE: To support two Naval Postgraduate School students in thesis research related to submarine 




RED TEAM SUPPORT FOR MARITIME SECURITY OPERATIONS 
Frank Shoup, Director 
Wayne E. Meyer Institute of Systems Engineering 
Sponsor: Office of the Under Secretary of Defense 
 
OBJECTIVE: To conduct research based on unclassified sources to explore potential courses of action 
available to terrorists for attacking U.S. Navy ships in foreign ports. The payoff will be a series of maritime 
vulnerability assessments derived from unclassified sources available to terrorist cells. Products will be 
evaluated through war games manned by Naval Postgraduate School red teams operating against 
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Chu, P.C. and Cheng, K.F., “Effect of Wave Boundary Layer on the Sea-to-Air Dimethylsulfide Transfer 
Velocity during Typhoon Passage,” Journal of Marine Systems, 66 (1-4), 122-129, 2007. 
 
Chu, P.C. and Fan, C.W., “An Inverse Model for Calculation of Global Volume Transport from Wind and 
Hydrographic Data,” Journal of Marine Systems, 65, 376-399, 2007. 
 
Chu, P.C. and Fan, C.W., “Mine Impact Burial Model (IMPACT35) Verification and Improvement Using 
Sediment Bearing Factor Method,” IEEE Journal of Oceanic Engineering, 32 (1), 34-48, 2007. 
 
Chu, P.C. and Hsieh, C.-P., “Change of Multifractal Thermal Characteristics in the Western Philippine Sea 
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Chu, P.C., “First Passage Time for Climate Index Prediction,” International Workshop on Stochastic 
Dynamics and Climate Modeling, Baniff International Research Station for Mathematical Innovation and 
Discovery, Calgary, Canada, 15-20 April 2007 (invited). 
 
Chu, P.C., “First Passage Time for High Latitude Modes and Climate Variability,” 26th International Union 
of Geodesy and Geophysics, Perugia, Italy, 2-13 July 2007.  
 
Chu, P.C., “Satellite Data Assimilation for Naval Antisubmarine Warfare,” Naval Research Science and 
Technology for America’s Readiness Conference, Monterey, California, 17-19 April 2007.  





Chu, P.C., “Typhoon Effect on Sea-to-Air Transfer of Dimethylsulfide,” International Workshop on 
Computational Hydrometeorology and Professor H.L. Kuo’s Memorial Symposium, Tsing-Chu, Taiwan, 
15-17 October 2007 (invited). 
 
Chu, P.C. and Clem, T., “A Modeling Study of Flows in the Strait of Hormuz,” 26th International Union of 
Geodesy and Geophysics, Perugia, Italy, 2-13 July 2007.  
 
Chu, P.C. and Clem, T., “A Nowcast/Forecast System for Circulation in the Strait of Hormuz,” Seventh 
Conference on Coastal Atmospheric and Oceanic Prediction and Processes, American Meteorological 
Society, San Diego, California, 10-13 September 2007.  
 
Chu, P.C. and Hsieh, C.P., “Wave-Turbulence Interaction for Multifractal Thermal Structure in the 
Western Philippine Sea Upper Layer,” 39th International Liege Colloquium on Ocean Dynamics 
(Turbulence Revisited), Liege, Belgium, 7-11 May 2007.  
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International Union of Geodesy and Geophysics, Perugia, Italy, 2-13 July 2007.  
 
Chu, P.C., Melnichenko, O.V., and Ivanov, L.M., “Variability of the Antarctic Intermediate Water Across 
the Equatorial Atlantic in 2004 Detected from ARGO Float Data Using the Optimal Spectral 
Decomposition Method,” 19th Conference on Climate Variability and Change, American Meteorological 
Society, San Antonio, Texas, 15-18 January 2007.  
 
Chu, P.C., Kyriakidis, K., Haeger, S.D., and Wards, M., “Two Types of Chemical Dispersion in San Diego 
Bay,” Inaugural Conference on Homeland Security Research, Innovation, and Transition, American 
Institute of Aeronautics and Astronautics, Monterey, California, 21-24 August 2007.  
 
Chu, P.C., Melnichenko, O.V., Ivanov, L.M., and Wells, N.C., “Identification of the Rossby Waves at the 
Mid-Depth Tropical North Atlantic from ARGO Float Data,” 26th International Union of Geodesy and 
Geophysics, Perugia, Italy, 2-13 July 2007.  
 
Chu, P.C., Melnichenko, O.V., Ivanov, L.M., and Wells, N.C., “Long Baroclinic Rossby Waves Identified 
in the Tropical North Atlantic from ARGO Profiling Floats Using the Optimal Decomposition Method,” 
11th Symposium on Integrated Observing and Assimilation Systems for the Atmosphere, Oceans, and Land 










































Our mission is research, application, and education in the grand challenges of Modeling, Virtual 
Environments, and Simulation (MOVES). 
The MOVES Institute operates independently and in collaboration with various U.S. Navy and defense 
modeling and simulation centers to: 
 
• Carry out basic and applied research 
• Analyze continuing Modeling, Virtual Environments, and Simulation programs 
• Create advanced prototypes 















• Virtual Environments: 
Professor Michael Zyda, Military Instructor CDR Russell Shilling, Lecturer Perry McDowell, 
Senior Lecturer John Falby, Associate Professor Rudolph Darken, Professor Peter C. Chu, 
Research Assistant Professor Michael Capps, Associate Professor Donald P. Brutzman 
• Modeling Simulation:  
Research Associate Professor Wolfgang Baer, Research Associate Curtis Blais, Professor Gordon 
Bradley, Distinguished Professor Donald Gaver, Research Professor John Hiles, Professor Patricia 
Jacobs, Associate Professor Thomas Lucas, Associate Professor Neil Rowe, Professor James 
Taylor, Associate Professor Xiaoping Yun 
• Human Factors:  
Research Assistant Barry Peterson, Professor Robert McGhee, Lecturer Eric Bachmann, Associate 
Professor Rudolph Darken 
• Security:  
Associate Professor Cynthia E. Irvine  
• Communications/Networks:  





3D VISUAL SIMULATION 
 
• 3D Visual Simulation - Virtual naval gunfire support. Immersive ship walkthroughs - damage 
control virtual environments. Littoral zone warfare. Building and urban walkthroughs - urban 
warfare, hostage extraction, operations other than war. Ocean environment tactical visualization. 
C4I/IW information visualization. Game-engine utilization and handheld visual simulation 
delivery systems. Synthetic ocean environment simulations. 
• XML/X3D - Use of Extensible Markup Language (XML) for deploying 3D M&S products over 





gaining database schema interoperability, and defining ontologies for software agent interactions 
compatible with deployed C4I and combat control systems. 
 
NETWORKED VIRTUAL ENVIRONMENTS 
 
• Multicast and Area of Interest Managers - Software architectures for facilitating the 
development of large-scale, media-rich, interactive, networked VEs. 
• High Bandwidth Networks - Experimentation and utilization of next-generation internet 
technologies for large-scale, networked virtual environments and collaborative M&S development 
and application. 
• Wireless - Handheld delivery systems. 
• Latency-Reduction - Techniques for predictive modeling in distributed simulations.  
• VE Architectures for Interoperability - Network software architectures for scalability, 
composability, and dynamic extensibility.  
• Standards for Interoperability - High Level Architecture; Next Generation RTI; Web-based 
interoperability. Standards for streamed interactive 3D as an automatically created component for 
joint message systems. Guiding M&S standards interoperability efforts with the Web3D 
Consortium, World Wide Web Consortium, and the MPEG4 Streaming Group. 
 
COMPUTER-GENERATED AUTONOMY  
 
• Agent-Based Simulation - Computer-generated characters that accurately portray the actions and 
responses of individual participants in a simulation. Adaptability - computer generated characters 
that can modify their behavior automatically. Learning - computer generated characters that can 
modify their behavior over time. Organizational modeling. 
• Story Line Engines - Content production and simulation prototyping. Technologies for 
autonomous, real-time story direction and interaction.  
• Human Representations and Models - Authentic avatars that look, move, and speak like 
humans. 
• Modeling Human and Organizational Behavior - Integrative architectures for modeling of 
individuals, including neural networks; rule-based systems, attention and multitasking phenomena, 
memory and learning, human decision-making, situation awareness, planning, behavior 
moderators, modeling of behavior of organizational units, modeling of military operations, and 




• Training in the Virtual Environment - Fidelity requirements for wayfinding in the virtual 
environment. Developing virtual environments for training. Evaluating virtual environments for 
their utility in training. 
• Intelligent Tutoring Systems - Developing experts via the use of computer-based virtual 
environments. 
• Human Factors in Virtual Environments - Multimodal interfaces, task analysis, spatial 
orientation and navigation, performance evaluation, interaction techniques, interaction devices, 
virtual ergonomics, cybersickness, usability engineering, training transfer, and human perception. 
 
TECHNOLOGIES FOR IMMERSION 
 
• Image Generation - Real-time, computer graphic generation of complex imagery, HDTV, DVD, 
next generation delivery systems, novel display technologies, and handheld and body-worn 
devices.  
• Tracking - Technologies for keeping track of human participants in virtual environments.  
• Locomotion - Technologies that allow participants to walk through virtual environments while 





• Full Sensory Interfaces - Technologies for providing a wide range of sensory stimuli: visual, 
auditory, olfactory, and haptic.  
• Novel Sound Systems - The generation and delivery for both interactive and recorded media. 
Spatial sound. Immersive sound and psychoacoustics. 
 
DEFENSE AND ENTERTAINMENT COLLABORATION 
 
• Technology Transition - Adapt technologies and capabilities from the entertainment industry. 
• Game-Based Learning - Distance learning via the use of game technology and development. 
• Internet and Game Delivery Systems - SimNavy, Army Game Project, SimClinic, and 
SimSecurity. 
 
NEXT GENERATION MODELING 
 
• Modeling and Simulation - Dynamic and state space modeling for information warfare and 
information operations. High-resolution combat models. High-level aggregate models. Network 
centric warfare. Agent-based simulation. Physically-based modeling to insure physical realism 
underlies the VR. Theater, tactical, and campaign level modeling. Sensor modeling. Architectures 
for future combat modeling systems. 
• Navy Cyberspace - Full end-to-end simulation of the ocean environment, including subsurface, 
surface, air, and space. Oceanographic datasets and models. Tactical databases. Interoperability 
with live ship tracking message systems. Reusable, in the small or in the large, by fleet assets. 
Underwater robots. Interoperability with global command and control systems. 
• Current Programs in Combat Modeling - JSIMS Maritime Battlespace, Naval Simulation 




• Technology transition is part of the MOVES Institute. CRADAs with industry are encouraged as 
well as the licensing of institute-generated intellectual property. 
 
 
RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source. A profile of the 
sponsored program for the Modeling, Virtual Environments, and Simulation Institute is provided below: 
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RECONFIGURATION TO AN OPEN ARCHITECTURE 
William J. Becker, Research Faculty 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Navy Modeling and Simulation Office 
 
OBJECTIVE: To demonstrate the use on an ISMT-E weapons system in an open-source simulation 
system that can be extended to utilize the new untethered ISMT system.  
 
 
VIRTUAL TECHNOLOGIES AND ENVIRONMENTS: COMBINED ARMS TEAM TRAINING 
RESEARCH AND SUPPORT 
William J. Becker, Research Faculty 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Office of Naval Research 
 
SUMMARY: Developed a prototype software simulation of the ABV remote control system interface. 
 
 
AGENT-BASED MODELING OF NON-TRADITIONAL WARFARE 
Curtis L. Blais, Research Associate 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Navy Modeling and Simulation Office 
 
OBJECTIVE: To provide faculty, student, and staff support on issues of interest to the NMSO community 




COMMON MANEUVER NETWORKS AND A MOBILITY COMMON OPERATIONAL 
PICTURE 
Curtis L. Blais, Research Associate 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: TRADOC Analysis Center-Monterey 
 
SUMMARY: Designed and developed an ontological foundation for a formal description of information 
required to support C4I and modeling and simulation system interoperability related to maneuver networks 
and a mobility common operational picture. 
 
 
COMMON MANEUVER NETWORKS AND A MOBILITY COMMON OPERATIONAL 
PICTURE 
Curtis L. Blais, Research Associate 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: TRADOC Analysis Center-Monterey 
 
SUMMARY: Provided technical consultation for the design and development of an ontological foundation 
for a formal description of information required to support ground movement planning using a mobility 







THE JOINT BATTLE MANAGEMENT LANGUAGE 
Curtis L. Blais, Research Associate 
MOVES Institute (Modeling, Virtual Environments, and Simulation)  
Sponsor: U.S. Army Engineer Research and Development Center 
 
SUMMARY: Developed a Joint Battle Management Language (JBML) for unambiguous orders and 
reports intelligible and actionable to live, constructive, and robotic forces. Specifically, provided U.S. Navy 
expertise for specification and demonstration of Naval components of JBML. 
 
 
NAVAL REPRESENTATION IN GIG MODELING AND SIMULATION COI FOCUS GROUP 
MEETINGS 
Curtis L. Blais, Research Associate 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE: To support representation of naval modeling and simulation interests through participation 
in the Global Information Grid M&S community of interest focus groups. 
 
 
A VERIFICATION, VALIDATION, AND ACCREDITATION ONTOLOGY FOR MODELING 
AND SIMULATION SYSTEMS 
Curtis L. Blais, Research Associate 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE: To design and develop an ontology to describe key concepts and relationships in the Navy’s 
M&S verification, validation, and accreditation (VV&A) program. 
 
 
VERIFICATION, VALIDATION, AND ACCREDITATION STANDARDIZATION 
Curtis L. Blais, Research Associate 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Space and Naval Warfare Systems Center-Charleston 
 
SUMMARY: Provided technical consultation for the design and development of an ontological foundation 
for a formal description of information required to support ground movement planning using a mobility 
common operational picture (M-COP). 
 
 
ADVANCED X3D TECHNIQUES (INCLUDING OPEN-SOURCE SHADER SUPPORT) 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE: To extend the MOVES open source, open standards library of 3D models, integrated 
worldwide bathymetry, 3D interaction widgets of library reconstruction primitives for ASW tactical 
assessment system (ATAS), environmental effects, low-cost CAVE design and test, and X3d specification 







A BATTLESPACE VIDEO ARCHIVE AND RETRIEVAL SYSTEM 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Marine Corps Systems Command 
 
OBJECTIVE: To produce a software interface designed specifically to exploit tactical motion imagery 
already being gathered in the field. This interface will provide users with fast access to imagery of a given 
site obtained over multiple flights and days (already archived), and provide that imagery from a common 
user-controlled perspective (view direction and resolution) in order to facilitate easy assessment of changes 
in the scene. 
 
 
MODELING, RISK ASSESSMENT, AND 3D VISUALIZATION OF HARBORS FOR 
EVALUATING ANTI-TERRORISM/FORCE PROTECTION ALTERNATIVES 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Naval Installation Command 
 
OBJECTIVE: The Naval Postgraduate School (NPS) proposes to continue developing and deploying 
visualization and analysis tools for assisting enhanced anti-terrorism/force protection (ATFP) measures, 
with emphasis on harbors, waterfronts, and surrounding base access. The primary goal of this project is the 
development and deployment of a good simulation tool to orient waterside security officers. A variety of 
additional enhancements and improvements are offered for incremental funding to continue adding 
modeling capabilities and analysis features. 
 
 
MODELING, RISK ASSESSMENT, AND 3D VISUALIZATION OF NAVAL INSTALLATIONS 
FOR EVALUATING PERIMETER SECURITY PROTECTION ALTERNATIVES 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Naval Facilities Engineering Command 
 
OBJECTIVE: To continue developing and deploying visualization and analysis tools for assessing 
enhanced anti-terrorism/force protection (ATFP) measures, with emphasis on harbors, waterfronts, and 
surrounding base access. The primary goal of this project is the development and deployment of a good 
simulation tool to orient force protection officers assigned to installation perimeter security. A variety of 
additional enhancements and improvements are offered for incremental funding to continue adding 
modeling capabilities and analysis features. 
 
 
MODELING AND 3D VISUALIZATION FOR EVALUATION OF ANTI-TERRORISM/FORCE 
PROTECTION ALTERNATIVES, PHASE II 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Naval Facilities Engineering Command 
 
OBJECTIVE: The Naval Postgraduate School is performing directed research for the design and 
development of simulation models and 3D visualization in support of anti-terrorism/force protection 
(ATFP) installation planning and initiatives. The work is directed by specific sub-task requirements 







A PRIVATE OVERLAY MULTICAST FOR WEB-BASED, COUNTER-THREAT SIMULATION 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Defense Threat Reduction Agency 
 
OBJECTIVE: This project will build on George Mason University/Naval Postgraduate School’s existing, 
open-source capabilities for in-the-clear multicasting that runs over standard internet connections, using an 
overlay network with one relay agent per subnet. 
 
 
A REMOTE ENVIRONMENTAL MONITORING UNIT’S (REMUS) UNMANNED 
UNDERWATER VEHICLE (UUV) MINEFIELD SEARCH VISUALIZATIONS FOR TRAINING 
FAMILIARIZATION 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Naval Explosive Ordnance Disposal Technology Division 
 
OBJECTIVE: To produce 3D models and scenarios viewable as a training tool for newly enlisted 
personnel reporting to an explosive ordnance disposal (EOD) unit. Training missions will show a 
visualization of what happens when a Remote Environmental Monitoring Unit’s (REMUS) unmanned 
underwater vehicle (UUV) searches a minefield, emphasizing mission planning and visualization of results. 
Deliverables also include making simulation products suitable for computer-based training, as well as an 
assessment of how these X3D/XML approaches can complement the Common Operations Interface Navy 
Special Clearance Team (COIN) architecture. 
 
 
A SAVAGE MODELING AND ANALYSIS LANGUAGE 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Chief of Naval Operations 
 




THE UNDERSEA WARFARE EXTENSIBLE MARKUP LANGUAGE WORKING GROUP FOR 
THE ANTI-SUBMARINE WARFARE COMMUNITY OF INTEREST 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Naval Undersea Warfare Center-Newport Division 
 
SUMMARY: Better data integration is needed for communications and information interchange among 
diverse, stovepiped, ASW tactical systems, not just with each other, but also with complementary modeling 
and simulation systems. The Naval Postgraduate School and the Naval Undersea Warfare Center have 








THE UNDERSEA WARFARE EXTENSIBLE MARKUP LANGUAGE WORKING GROUP FOR 
THE ANTI-SUBMARINE WARFARE COMMUNITY OF INTEREST 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Naval Sea Systems Command 
 
SUMMARY: Better data integration is needed for communications and information interchange among 
diverse, stovepiped, ASW tactical systems, not just with each other, but also with complementary modeling 
and simulation systems. 
 
 
A WEB-BASED, GRID-ENHANCED, DISCRETE EVENT SIMULATION 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE: To add additional capabilities to the NPS SIMKIT discrete-event simulation library to 
allow it to be used on massively parallel computational clusters with a web-based interface. 
 
 
AN XML-BASED TACTICAL CHAT 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE: To design, develop, and demonstrate a tactical chat capability for the naval community that 
is based on open standards and structured syntax, and semantics to improve interoperability among M&S, 
C41, tactical systems, and human operators. Specifically, investigate and demonstrate a Jabber-capable 
XMNL Tactical Chat application capable of bundling MIP/C21EDM messages. 
 
 
X3D-EARTH: AN ARCHIVABLE, COMPOSED, COLLABORATIVE, WEB-BASED, 3D 
VISUALIZATION WITH A GLOBAL GEOSPATIAL CONTEXT FOR COMPLEX ANALYSIS 
AND EVALUATION OF INTELLIGENT PRODUCTS 
Donald P. Brutzman, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Naval Air Systems Command 
 
SUMMARY: The Extensible 3D (X3D) Earth Project will create a standards-based, 3D visualization 
infrastructure for visualizing all manner of real-world objects and information constructs in a geospatial 
context. The composition of 3D visualization with collaborative support will allow complex analysis and 
evaluation of intelligence products to proceed at levels that were previously unachievable. 
 
 
THE INTEGRATION OF THE NAVAL POSTGRADUATE SCHOOL’S MULTI-AGENT 
SIMULATION ARCHITECTURE AND SIMKIT/VISKIT 
Arnold H. Buss, Research Assistant Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE: To integrate the multi-agent simulation (MAS) architecture designed by NPS professor 
John Hiles with the simkit/Viskit discrete-event simulation development environment to facilitate 








THE LOGISTIC BATTLE COMMAND 
Arnold H. Buss, Research Assistant Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: TRADOC Analysis Center-Monterey 
 
SUMMARY: This work provided the preliminary requirements analysis, design effort, and documentation 
for the logistics battle command simulation. 
 
 
USSTRATCOM GLOBAL DEFENSE POSTURE STUDY SUPPORT AND IMPROVEMENTS TO 
JDAFS AND ASC-U 
Arnold H. Buss, Research Assistant Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE:  The objective of this project is to support the ongoing USSTRATCOM project analysis 
global defense posture: airborne penetrating VE non-penetrating ISR and improve the joint force 
representations of JDAFS, a model that dynamically allocates weapons and sensors to battlefield tasks and 
adjudicates the outcomes with a low-resolution simulation, to produce the starting conditions for ground 
force-on force simulations. Additionally, enhancements will be made to ASC-U in support of the ongoing 
USSTRATCOM project analysis global posture: airborne penetrating VE non-penetrating ISR. 
 
 
THE DEVELOPMENT, VALIDATION, AND APPLICATION OF A SAFETY CLIMATE 
SURVEY FOR AIR TRAFFIC CONTROL FACILITIES 
Anthony P. Ciavarelli, Research Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Federal Aviation Administration 
 
SUMMARY: Developed an online (web-based) safety survey for use by Federal Aviation Administration 
air traffic control facilities. The survey was based upon previous research and development of a comparable 
U.S. Navy and Marine Corps system. 
 
 
AN EVALUATION OF TRAINING EFFECTIVENESS: DESIGNING/EVALUATING NOVEL 
TRAINING METHODOLOGIES FOR PRACTICING MARKSMANSHIP AND ASSOCIATED 
COMBAT SKILLS IN VIRT 
Anthony P. Ciavarelli, Research Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Navy Modeling and Simulation Office 
 
OBJECTIVE: To test hypotheses related to the effective use of virtual training simulations in training 




BUILDING RED TEAM CAPABILITY IN DELTA3D FOR THE JOINT IMPROVISED 
EXPLOSIVE DEVICE DEFEAT ORGANIZATION (JIEDDO) TECHNICAL GAMING TEAM 
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Joint Improvised Explosive Device Defeat Organization 
 
OBJECTIVE: To determine how 3D can be used to improve the Joint Improvised Explosive Device 
Defeat Organization’s (JIEDDO) work to defeat improvised explosive devices (IEDs). This project will 
consist of two main areas: investigators from the MOVES Institute will examine the IED problem, current 





warfighters against IEDs. A prototype will be created using Delta3D to demonstrate how the analytical 
results (from Rand and other JIEDDO contractors/agencies) can be visualized in 3D and how this produces 
an improved understanding of the results. 
 
 
COMBINING SIMULATION FOR HUMAN INTELLIGENCE TRAINING 
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Defense Intelligence Agency 
 
OBJECTIVE: To leverage two games previously created for other projects into a comprehensive training 
simulation for Department of Defense human intelligence training. The final training game will be a 
compilation of both ES3 and Counteract, and will train personnel in both collecting information and 
processing that information into intelligence. By leveraging two existing projects, a prototype of a trainer 




THE DISPLAY AND VISUALIZATION OF MOVEMENT PREDICTIONS FOR GROUND 
VEHICLES 
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Applied Visions, Inc. 
 
OBJECTIVE: To add specific artificial intelligence to the Delta3D open-source game engine developed 
by the Naval Postgraduate School MOVES Institute from a number of pre-existing, open-source projects. 
To develop embedded training capabilities in the SBIR Phase II prototype. 
 
 
A FULLY INTEROPERABLE, OPEN-SOURCE, VISUAL SIMULATION CAPABILITY: 
COMBINING THE DELTA3D OPEN-SOURCE GAME ENGINE WITH THE EXTENSIBLE 
MODELING AND SIMULATION FRAMEWORK 
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Chief of Naval Operations 
 
SUMMARY: The Naval Postgraduate School, in conjunction with N708M, has established a degree 
program, the Modeling, Virtual Environments, and Simulation (MOVES) curriculum, and a research 
institute, the MOVES Institute. The degree program generates officers capable of filling 6202 P-coded 
billets upon graduation. The program is roughly half computer science and half operations analysis, to 
produce officers with an understanding of modern modeling, virtual environments, and simulation. This 
proposal seeks to provide faculty support on mid- and long-term issues of interest to the N708M sponsor 
and to couple student theses to N708M programs. 
 
 
MODIFYING FOPCSIM AND DELTA3D GAME ENGINES 
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Navy Modeling and Simulation Office 
 
OBJECTIVE: To modify Forward Observer PC Simulator (FOPCSIM), a training system for Marine 
artillery forward observers, exploring feasibility of options desired by the Marine Corps, determining which 





THE MULTI-PURPOSE ENTERPRISE SIMULATION SUITE 
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: TRADOC Analysis Center-Monterey 
 
OBJECTIVE: To support the Army’s Multi-Purpose Enterprise Simulation Suite project by providing 
expert consultation, development of alternative concepts for future Army modeling and simulation strategy, 
and requirements for conceptual and data exchange models. 
 
 
AN OPEN-SOURCE APPLICATION FOR VIEWING MILITARY EXERCISES TRANSMITTED 
VIA THE DIS PROTOCOL IN A CAVE 
Perry McDowell, Lecturer 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: U.S. Military Academy 
 
OBJECTIVE: To build a system where cadets at the U.S. Military Academy can observe military 
exercises in a cave experiment. 
 
 
DEVISING A METRIC TO ASSESS THE CONTRIBUTION OF C4I CONTENT TO SA AND 
DECISION-MAKING IN MILITARY SYSTEMS 
Nita L. Miller, Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Navy Modeling and Simulation Office 
 
OBJECTIVE: To develop a metric to determine how network content in a C41 system informs systems 
analysis, decision making, and outcome in military command-and-control settings. 
 
 
BEHAVIOR ANALYSIS AND SYNTHESIS FOR INTELLIGENT TRAINING: BASE-IT 
Amela Sadagic, Research Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Office of Naval Research 
 
OBJECTIVE: To develop a state-of-the-art, intelligent training system for pre/in/post evaluation using 
behavior analysis, review, and behavior synthesis. To develop a set of training approaches aimed at 




AN EVALUATION OF THE TRAINING EFFECTIVENESS OF VIRTUAL SIMULATIONS IN 
SUPPORT OF TEAM PERFORMANCE AND COLLECTIVE TRAINING STANDARDS 
Amela Sadagic, Research Associate Professor  
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Chief of Naval Operations 
 
SUMMARY: The Naval Postgraduate School, in conjunction with N708M, has established a degree 
program, the Modeling, Virtual Environments, and Simulation (MOVES) curriculum, and a research 
institute, the MOVES Institute. The degree program generates officers capable of filling 6202 P-coded 
billets upon graduation. The program is roughly half computer science and half operations analysis, to 
produce officers with an understanding of modern modeling, virtual environments, and simulation. This 
proposal seeks to provide faculty support on mid- and long-term issues of interest to the N708M sponsor 







STUDYING THE SYNERGY OF VIRTUAL TRAINING SIMULATIONS/NOVEL TRAINING 
METHODOLOGIES FOR TRAINING GROUND OFFICERS/EVALUATION OF TRAINING 
EFFECTIVENESS 
Amela Sadagic, Research Associate Professor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Navy Modeling and Simulation Office 
 
OBJECTIVE: To research efficacy of virtual training simulations by testing the effectiveness of designed 
training methodologies when used with virtual training simulations in training of the personnel of selected 
organizations. Pilot studies at NPS will test individual parameters and obtain the optimal set of approaches 
that will be incorporated in the main study.   
 
 
COMBINING SIMULATIONS FOR HUMAN INTELLIGENCE TRAINING 
CDR Joseph A. Sullivan, USN, Military Instructor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Naval Air Systems Command 
 
OBJECTIVE: NAVAIR PMA205, Naval Training Systems, has cognizance of all fixed base and proposed 
deployable training systems assets, and is seeking to better understand and optimize E-2C/D opportunities 
for airborne early warning aircrew training. This analysis, to b conducted partly in FY)& and completed in 
FY)8, will assist PMA 205F1C, Air Warfare Training Development (AWTD) lead. 
 
 
INFORMATION OPERATIONS RANGE MODELING AND SIMULATION 
CDR Joseph A. Sullivan, USN, Military Instructor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Director, Operational Test and Evaluation 
 
SUMMARY: Director, Operational Test and Evaluation, is responsible for the information operations 
range. Currently, the potential benefits of modeling and simulation applied to this domain have been fully 
realized. This research will conduct a preliminary investigation into the application of modeling and 
simulation technology to the field of information operations. 
 
 
INVESTIGATING ATC PROCEDURES FOR SIMULTANEOUS, NON-INTERFERING FLIGHT 
WITHIN THE NATIONAL AIRSPACE SYSTEM 
CDR Joseph A. Sullivan, USN, Military Instructor 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Federal Aviation Administration 
 
SUMMART: The proposed research is to be performed in cooperation with Dr. J. Muligan of the NASA 
Ames Research Center. The operating hypothesis for this research is that current ATC procedures of 
handling simultaneous flight operations of fixed and rotary-wing aircraft are suboptimal and that the use of 
burgeoning technologies such as GPS can improve the situation in terms of air-traffic volume and safety. 
We will experimentally relate physically validate human-performance metrics in the air to performance in a 







SOURCELESS POSITION TRACKING USING SMALL INERTIAL/AMAGNETIC SENSORS 
AND GAIT MEASUREMENTS 
Xiaoping Yun, Associate Professor 
Department of Electrical and Computer Engineering 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Chief of Naval Operations 
 
OBJECTIVE: To develop a sourceless position-tracking system that does not require infrastructure 
support and has unlimited tracking volume, The system would be based on use of small inertial/magnetic 
sensors attached to lower body segments or gait measurements , integrated with position and orientation 
tracking system capable of inserting humans into networked virtual environments for immersive training. 
 
 
SOURCELESS POSITION TRACKING FOR UNTETHERED, PORTABLE, VIRTUAL 
ENVIRONMENTS AND SIMULATIONS 
Xiaoping Yun, Associate Professor 
Department of Electrical and Computer Engineering 
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: Navy Modeling and Simulation Office 
 
OBJECTIVE: To take the initial design of the tracking system developed in 2006 and make it into an 




PLATFORM CAMERA AIRCRAFT DETECTION FOR APPROACH EVALUATION AND 
TRAINING 
LT John Yusko, USN  
MOVES Institute (Modeling, Virtual Environments, and Simulation) 
Sponsor: SPAWAR Systems Center-San Diego 
 
SUMMARY: Approach training currently relies solely on manual observation and verbal feedback to the 
pilot. This project aims to provide both pilots and landing signal officers (LSOs) with valuable information 
about individual approaches in the carrier-landing environment. The project investigated fully automatic 
data acquisition by means of computer vision-based analysis of a platform camera video. The data obtained 
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The Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) is a research center at the 
Naval Postgraduate School. The Office of Naval Research established CIRPAS in the spring of 1996. 
CIRPAS provides measurements from an array of airborne and grounds-based meteorological, aerosol, 
and cloud particle sensors, radiation and remote sensors to the scientific community. The data are reduced 
at the facility and provided to the user groups as coherent datasets. The measurements are supported by a 
ground-based calibration facility. CIRPAS conducts payload integration, reviews flight safety, and provides 
logistical planning and support as a part of its research and test projects around the world. The Center 
operates a variety of manned aircraft and unmanned aerial vehicles (UAV). CIRPAS is also a National 
Research Facility of UNOLS. 
The facility provides unique flight operation and scientific measurement services by: 
 
• Providing access to manned aircraft, UAVs, support equipment, and scientific instruments, thus 
sparing users the cost of ownership and guaranteeing equal access by all interested parties on a 
first-come first-served basis. 
• Instrumenting and operating aircraft to meet the requirements of a variety of individual research 
and test programs. 
• Developing new instrumentation to meet increasing challenges for improvements in 
meteorological and oceanographic measurements. 
• Calibrating, maintaining, and operating the facility’s airborne instruments in accordance with 
individual mission specifications. 
• Integrating auxiliary payloads as required and handling flight safety and logistics tasks, allowing 
the user to concentrate on his specific mission goals. 
 
The facility has unique UAV flight services, including: 
 
• An available and centralized repository of diverse UAV assets to meet the needs of individual 
programs. 
• Access to the UAVs and support equipment on a “lease” basis so the user is spared the cost of 
ownership. 
• Turnkey UAV operations, including payload integration, flight safety, and logistics support. 
• Low-cost services using shared assets. 
  
CIRPAS provides cost-effective flight services, which benefits a broad spectrum of research. CIRPAS 
operates out of two facilities. The primary site is located near the NPS campus at the Marina 
Municipal Airport. This facility includes a 30,000 square foot hangar and maintenance and administrative 
spaces for CIRPAS staff. These include a fully outfitted machine shop, an electronics room, and a 
calibration lab for the upkeep of scientific instrumentation. The second site is at McMillan Airfield, Camp 
Roberts, California, 90 miles south of the Marina facility. The Camp Roberts site provides the Center with 
a base of operations for both manned and unmanned aerial vehicle flight activities. 
The California Institute of Technology supports CIRPAS as the prime contractor. It is also partners 





• Atmospheric and Oceanographic Research 
• Fleet and USJFCOM Exercises 
• Support for CONOPS Development 
• Payload Test and Evaluation 
• UAV Experimentation with Operational Forces supported by analysis provided by NPS 







THE CIRPAS AIRCRAFT 
 
UV-18A “Twin Otter”: The CIRPAS UV-18A “Twin Otter” has two primary missions. The vehicle's 
large, useful load makes it ideal for carrying instrumentation for atmospheric/oceanographic research. The 
twin turboprop Short Takeoff and Landing (STOL) aircraft can cruise at very low speeds for long 
durations. The aircraft has a maximum takeoff weight of 13,500 pounds. 
Characteristics of the CIRPAS Twin Otter include: 
 
• Maximum endurance of 5 hrs. (extended further during ferry operations) 
• Maximum altitude of 25kft 
• 70-160 KIAS operational speed range 
• 200 amp of payload power (DC and AC combined) 
• Wing span of 65 ft. 
• GTOW of 13,500 lbs. (~6000 lbs. useful) 
  
Pelican: The Pelican is a highly-modified Cessna 337 Skymaster originally developed by the Office of 
Naval Research for low-altitude, long-endurance atmospheric and oceanographic sampling. With additional 
support from NASA’s ERAST Program, the air vehicle has been configured to operate as a UAV surrogate. 
In the UAV surrogate role, Pelican provides a low-risk, low-cost test and evaluation platform by avoiding 
the airspace restrictions and other complications associated with unmanned aircraft operations. CIRPAS’ 
second Pelican air vehicle is a converted Cessna O2-A. It is operated without the Predator avionics 
equipment and is available for use in support of a variety of generic payload demonstrations. 
Characteristics of the Pelican include: 
 
• Maximum endurance of 15 hrs. 
• Maximum altitude of 15kft 
• Cruise speed of 90 KIAS 
• Nose payload bay capacity of 330 lbs. 
• Wing hardpoints and cabin space for additional payloads 
• 1.2 kW of payload power 
• Wing span of 42 ft. 
• GTOW of 4600 lbs. 
  
Altus ST UAV: The Altus Single Turbo (ST) UAV was developed by General Atomics ASI to support the 
high-altitude, atmospheric-monitoring requirements of NASA’s Environmental Research Aircraft and 
Sensor Technology Program. The Altus TM UAV is based on the proven Predator TM and GNAT TM line 
of unmanned aircraft. The Department of Energy’s Sandia National Labs funded the fabrication of a single-
stage, turbocharged Altus TM UAV to support the Atmospheric Radiation Measurement (ARM) Science 
Campaign. As a result of a cooperative agreement with the DoE, CIRPAS provides the vehicle’s services 
during the remainder of the year to other users. 
  
Characteristics of the Altus ST include: 
• Maximum endurance of 30 hrs. 
• Maximum altitude of 45kft 
• Cruise speed of 70 KIAS 
• Nose payload bay capacity of 330 lbs. 
• 1.2 kW of payload power 
• Wing span of 55 ft. 
• GTOW of 2100 lbs. 
  
Predator UAV: CIRPAS maintains and operates the U.S. Navy's only two Predator UAVs. One air vehicle 
is configured with the EO/IR, SAR, and Ku-band SATCOM payloads; the other aircraft has the EO/IR 
payload only. The Predators and payloads were provided to CIRPAS as a result of the Center's Tactical 





available for other RDT&E or CONOPS development activities on a not-to-interfere basis with the TCS 
Program Office objectives. 
Characteristics of the Predator UAV include: 
 
• Maximum endurance of 36 hrs 
• Maximum altitude of 25kft 
• Cruise speed of 70 KIAS 
• Nose payload bay capacity of 450 lbs., wing hardpoints 
• 1.8 kW of payload power 
• Wing span of 48 ft. 
• GTOW of 2250 lbs. 
  
GNAT-750 UAV: The GNAT-750 UAV was developed by General Atomics ASI to support unmanned, 
medium altitude, endurance surveillance and other sampling requirements. The GNAT-750 is the 
predecessor to the Predator UAV. 
  Characteristics of the GNAT-750 UAV include: 
 
• Maximum endurance of 30 hrs. 
• Maximum altitude of 18kft 
• Cruise speed of 70 KIAS 
• Nose payload bay capacity of 125 lbs. 
• 1.2 kW of payload power 
• Wing span of 35 ft. 
• GTOW of 1450 lbs. 
  
Ground-Control Station: The General Atomics ASI Ground-Control Station (GCS) provides aircraft 
control functions for the CIRPAS-operated UAVs. The GCS has redundant Pilot/Payload Operating 
Stations and is housed in a rugged, 18-foot long wheeled container. CIRPAS currently owns two GCSs and 
associated Ground Data Terminals capable of operating Predator/Altus/GNAT-750/Pelican air vehicles. 
GCS #1 includes one UHF and dual VHF radios for communication to other aircraft, range, or ATC 
personnel. Additional radios provide direct communication between flight crew and other personnel if a 
requirement exists. GCS #1 also has a video closed-captioning system to overlay aircraft and target position 
data on imagery before transmission to user. 
 
Atmospheric/Oceanographic Aircraft Payloads: CIRPAS can provide use of a wide variety of 
atmospheric and oceanographic sensors to the research community. The CIRPAS sensor suite includes off-
the-shelf instrumentation, as well as one-of-a-kind, custom-built packages. CIRPAS possesses a variety of 
scientific instruments and instrument suites. The basic meteorological and GPS suite consists of a 
Rosemount temperature probe, an Edgetech chilled-mirror, dew-point sensor, a Rosemount flow angle 
probe with static ports, Vaisala temperature and dewpoint sensors, a Novatel GPS receiver with a ground 
survey station for differential correction, a TANS Vector GPS attitude system, a CMidget-II INS-GPS 
system, an IRGA humidity and carbon-dioxide sensor, and an Aerodyne fast absolute humidity sensor. The 
CIRPAS aerosol instrumentation suite consists of a TSI three-color nephelometer, a radiance soot 
photometer, a TSI ultrafine particle counter, and a TSI condensation-nuclei counter. The CIRPAS cloud 
and particle instrumentation suite consists of an FSSP–100, a PCASP-100X (both with upgraded 























• 30,000 sq ft maintenance hangar 
• 3000 ft runway – manned operations only 
• Naval Reserve Unit 




• Payload development and integration 
• Logistics planning and support to research and test projects 
 
Camp Roberts Facility 
 
• Friendly airspace for testing and training (R2503) 
• Military ground maneuvers (equipment, personnel) 
• 3500 x 60 ft runway 
• 2000 sq ft hangar 
• Shared utilization of NRL 
• Temporary office space 
  
 
RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs include both research and educational activities funded from an external source. A profile of the 
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ARM TWIN OTTER MEASUREMENT SUPPORT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: National Oceanic and Atmospheric Administration 
 
SUMMARY: Assisted NESDIS with Twin Otter flights to collect data for use in future instrument design, 
WindSat product validation, and validation of instrument performance models. This project used both 
Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) ground and airborne winds 
LIDARS to reverse engineer the specifications for LIDAR components. CIRPAS will prepare for future 
experiments to explore the optimal deployment strategies for airborne Doppler winds LIDAR in support of 
various field experiments. 
 
 
BERKELEY FLIGHT TESTING 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: University of California-Berkeley 
 
SUMMARY: The Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS), through its 
primary contractor, Caltech, will provide pre-flight coordination, flight coordination, range management, 
flight safety, and facility management for the University of California-Berkeley’s Center for the 
Cooperation Control of Unmanned Vehicle Activities at the CIRPAS facility, and will ensure compliance 




Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
SUMMARY: This project was conducted with a team of scientists from 
the University of Washington, Seattle. This was the fourth, and last, mission in the CARMA series of 
experiments, which were designed to estimate the influence differences in aerosol and sea surface 
temperature have on cloud and radiation properties in the marine boundary layer. The principal 
investigators looked for organic material in aerosol and in cloud droplets, studied smoke from forest fires, 
and measured the growth characteristics of the cloud droplets that had grown on them. This mission 




Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Department of Energy 
 
SUMMARY: The Twin Otter was taken to Ponca City, Oklahoma, for this Department of Energy (DoE)-
sponsored mission. The goals of CLASIC were to study how cloud properties respond to variability in the 
character of the earth’s surface. The flights were coordinated with NASA’s ER-2 overflights, NASA’s 
King-Air, DoE’s G-1, an NOAA-operated Cessna, and an instrumented helicopter from Duke University. 
Additionally, many of the flights were dedicated to obtaining in situ data at various altitudes above the DoE 
ARM Program’s field station southwest of Ponca City, and some to obtaining in situ data for validation of 







DESERT HAWK DEMO SUPPORT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Lockheed Martin Maritime and Sensors-Tactical System 
 
SUMMARY: The Naval Postgraduate School/Center for Interdisciplinary Remotely Piloted Aircraft 
Studies (CIRPAS) provided pre-flight coordination, flight coordination, range management, flight safety, 
and facility management of Lockheed Martin’s activities at the CIRPAS facility and ensured compliance 




Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Marine Aviation Weapons and Tactics 
 
SUMMARY: Supported the U.S. Marine Corps Desert Talon activity with the Pelican configured as an 
unmanned aerial vehicle surrogate with the Predator EO-IR payload. 
 
 
THE EFFECTS OF AEROSOL CHEMISTRY ON STRATOCUMULUS CLOUDS 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
SUMMARY: Supported a team of scientists led by Caltech Professor John Seinfeld. The principal 
investigators investigated the effects of ship tracks on the stratocumulus cloud deck off the California coast, 
and on one occasion, coordinated a flight with a cargo vessel, aboard which was a team of scientists from 
Cal State Riverside characterizing the emissions from the smokestack. This mission lasted through July.  
 
 
FLIGHT TESTING: VARIOUS PLATFORMS 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Aerovironment, Inc. 
 
SUMMARY: The Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) provided pre-
flight coordination, flight coordination, range management, flight safety, and facility management of 
Aerovironment’s activities at the CIRPAS facility and ensured compliance with all CIRPAS and Caltech 
policies and procedures. The overall objective of this project is to conduct flight demonstrations of 
technologies that may be applicable to the next generation of surveillance unmanned aircraft. CIRPAS 
provided facility and personnel support. 
 
 
LCLC DEMONSTRATOR FLIGHT TESTS 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: WTW, L.L.C. 
 
SUMMARY: The Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) provided pre-
flight coordination, flight coordination, and range measurement of WTW, L.L.C., activities while 
conducting flight testing of the LCLC UAV at the CIRPAS facility, and also ensured compliance with all 







LEAPP AT ROBERTS PROJECT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Defense Advanced Research Projects Agency 
 




Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: National Aeronautics and Space Administration 
 
SUMMARY: Conducted a series of flights with the Center for Interdisciplinary Remotely Piloted Aircraft 
Studies (CIRPAS) wind LIDAR. There were two objectives: 1) to work out systematic errors in LIDAR 
retrievals, and 2) to compare LIDAR-retrieved winds to those obtained from GPS sondes that were 
launched from the CIRPAS hangar at the Marina Municipal Airport. This was a three week mission.  
 
 
LOW LEVEL AIR/SEA FLUXES 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
SUMMARY: Conducted a series of flights off the California coast to measure air/sea exchange rates of 
momentum, water vapor, and heat. This was the first-time deployment of a new Center for Interdisciplinary 
Remotely Piloted Aircraft Studies (CIRPAS) capability, the instrumented towed platform. The towed 
platform is a drone that has been equipped with a power generator and meteorological sensors, and is 
designed to be lowered from the CIRPAS Twin Otter (down to about 30 feet) for near-surface flux 
measurements. The mission was flown out of the Marina Municipal Airport during the month of April.  
 
 
MFX-2 FLIGHT TESTING 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Nextgen Aeronautics 
 
SUMMARY: The Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS), through its 
primary contractor, Caltech, provided pre-flight coordination, flight coordinator, range management, flight 
safety, and facility management of Nextgen Aeronautics’ activities at the CIRPAS facilities. Nextgen flew 
an MFX-2 as part of a DARPA program. CIRPAS provided facility and personnel support. 
 
 
NAVAL POSTGRADUATE SCHOOL SMALL BUSINESS INNOVATIVE RESEARCH 
PROGRAM SUPPORT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
SUMMARY: Supported the Office of Naval Research Small Business Innovative Research (SBIR) 







PELICAN SUPPORT FOR THE III MEF/MARFORRES 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: III MEF Headquarters Group 
 
SUMMARY: Provided Pelican support of various MEF training activities. 
 
 
PELICAN SUPPORT FOR THE III MARSOC DEPLOYMENT CERTIFICATION EXERCISE 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Marine Special Operations School 
 
SUMMARY: The Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) supported 
MARSOC with airborne reconnaissance and surveillance imagery, using the Pelican configured as an 
unmanned aerial vehicle surrogate between 10-13 July 2007 at Bridgeport, California, with 30 flight hours 
(6 ferry and 24 mission). The Pelican was configured with a Predator EO/IR payload. 
 
 
PILOT TRAINING SUPPORT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: General Atomic Aeronautical Systems, Inc. 
 
SUMMARY: The Center for Interdisciplinary Remotely Piloted Aircraft Studies/Naval Postgraduate 
School provided training support and flight services. 
 
 
PREDATOR 48 SUPPORT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Naval Air Warfare Center-Weapons Division 
 
SUMMARY: The Center for Interdisciplinary Remotely Piloted Aircraft Studies worked with the 
NAVAIR Weapons Division in developing procedures to operate Predator unmanned aerial vehicles in 
support of Weapons Division research activities. 
 
 
A SENSOR TEST ABOARD A REMOTELY PILOTED AIRCRAFT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Department of Energy, National Nuclear Security Administration 
 
SUMMARY: Provided Predator support in fiscal year 2006 with 32 flight hours (30 mission hours and 2 
flight testing hours). 
 
 
THE SKYTOTE CAMP ROBERTS PROJECT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Air Force Research Laboratory 
 
SUMMARY: The Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) supported 
AFRL/VAAA Skytote flight testing at the CIRPAS unmanned aerial vehicle airfield at Camp Roberts, 





facilities. More than fifty percent of the funds required to support this flight testing were sent to a 
contractor. The contractor was required to provide logistics support for this project. 
 
 
THE SMALL BUSINESS INNOVATIVE RESEARCH PROGRAM  
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
 
SUAV RANGE USE 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Aerovironment, Inc. 
 
SUMMARY: The Naval Postgraduate School’s Center for Interdisciplinary Remotely Piloted Aircraft 
Studies (CIRPAS) provided pre-flight coordination, flight coordination, range management, flight safety, 
and facility management of Aerovironment’s activities at the CIRPAS SUAV range. CIRPAS ensured 
compliance with all CIRPAS and Caltech policies and procedures. 
 
 
TUAV TRAINING SUPPORT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: PM Unmanned Aircraft Systems 
 
SUMMARY: Supported Army TUAV training activity. 
 
 
THE TYRA CAMP ROBERTS PROJECT 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: U.S. Special Operations Command 
 
SUMMARY: The Center for Interdisciplinary Remotely Piloted Aircraft Studies (CIRPAS) supported U.S. 
Special Operations Command/TYRA flight testing at the CIRPAS unmanned aerial vehicle airfield at 
Camp Roberts, California. CIRPAS provided range safety support and access to office, hangar, and 
communications facilities. More than fifty percent of the funds required to support this flight testing were 
sent to a contractor. The contractor was required to provide logistics support for this project. 
 
 
UK FPASS TRAINING 
Robert T. Bluth, Research Associate 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Lockheed Martin Maritime and Sensors-Tactical System 
 
SUMMARY: The Naval Postgraduate School’s Center for Interdisciplinary Remotely Piloted Aircraft 
Studies (CIRPAS) provided pre-flight coordination, flight coordination, range management, flight safety, 
and facility management of Lockheed Martin’s activities at the CIRPAS facility and ensured compliance 







A FEASIBILITY STUDY OF A 10-FOR STORM PENETRATION 
Haflidi H. Jonsson, Research Assistant Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: National Science Foundation 
 
OBJECTIVE: To evaluate the state of the aircraft and spare parts that will be transferred. To investigate 
the availability of needed engineering drawings and documentation. To identify needs and estimate cost of 
repairs and restoration in order to obtain flight worthiness certification. To identify needs and estimate cost 
of modifications required to stand hazards associated with storm penetration. To identify and estimate the 
cost of modifications required to remove weapon support systems and accommodate scientific instruments 
instead. To estimate the cost of operating and maintaining the modified aircraft. 
 
 
SUPPORT OF THE DEPARTMENT OF ENERGY’S CLOUD AND LAND INTERACTION 
CAMPAIGN EXPERIMENT 
Haflidi H. Jonsson, Research Assistant Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Battelle 
 
SUMMARY: The Naval Postgraduate School’s Center for Interdisciplinary Remotely Piloted Aircraft 
Studies (CIRPAS) supported the airborne research objectives of the Department of Energy ARM Program’s 
Cloud and Land Interaction Campaign (CLASIC) in June 2007. CLASIC is a part of a large experiment 
involving land-based facilities, several research aircraft, and an instrumented helicopter. The project took 
place in Ponca City, Oklahoma. 
 
 
SUPPORT OF THE GOMACCS EXPERIMENT 
Haflidi H. Jonsson, Research Assistant Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: National Oceanic and Atmospheric Administration 
 
SUMMARY: The Naval Postgraduate School’s Center for Interdisciplinary Remotely Piloted Aircraft 
Studies (CIRPAS) participated in and supported the airborne research objectives of the National Oceanic 
and Atmospheric Administration’s (NOAA) GOMACCS project in Houston, Texas, during August and 
September 2006. GOMACCS is a large research project that involves four aircraft, research ships, and 
land-based observation sites. The objective is to understand the effect of emissions from large oil refineries 
and chemical facilities on air quality and cloud properties. The contractor provided logistics and ground 
support for this project, which required that more than 50% of the funds to be sent to a contractor.  
 
 
SUPPORT OF OFFICE OF NAVAL RESEARCH AIRBORNE RESEARCH OBJECTIVES 
Haflidi H. Jonsson, Research Assistant Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
SUMMARY: The Naval Postgraduate School’s Center for Interdisciplinary Remotely Piloted Aircraft 







 SUPPORT OF OFFICE OF NAVAL RESEARCH AIRBORNE RESEARCH OBJECTIVES 
Haflidi H. Jonsson, Research Assistant Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Office of Naval Research 
 
SUMMARY: The Naval Postgraduate School’s Center for Interdisciplinary Remotely Piloted Aircraft 




Haflidi H. Jonsson, Research Assistant Professor 
Center for Interdisciplinary Remotely Piloted Aircraft Studies 
Sponsor: Simpson Weather Associates, Inc. 
 
SUMMARY: The Naval Postgraduate School conducted flight tests utilizing an existing LIDAR system 
and aircraft (the Center for Interdisciplinary Remotely Piloted Aircraft Studies’ Twin Otter) to emulate the 
forward-scanning Skywalker concept. The flight tests will be used to validate the ability of the LIDAR to 
accurately measure the vertical velocity of the atmosphere and thereby infer the existence of thermals or 
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The Naval Postgraduate School Field Experimentation Program began in FY02 with the purpose of 
providing an opportunity for students and faculty to evaluate some of their latest technologies in an 
operational environment and, when appropriate, to rapidly transition them to the warfighter. Today the 
United States Special Operations Command (USSOCOM), the United States Naval Postgraduate School 
(NPS), and the Biometrics Task Force (BTF) conduct field experiments at multiple locations: Camp 
Roberts, California; Fort Hunter Liggett, California; Camp Dawson, West Virginia; Camp Atterbury, 
Indiana; and the ocean/port/riverine area of San Francisco Bay.  
The primary objectives of the Field Experimentation Cooperative Program are to experimentally 
explore the viability of new SOF technology concepts as solutions for identified current and future 
capability gaps; to provide a venue to rapidly assess, develop, counter, and exploit emerging capabilities; to 
provide and maintain an evolving, flexible, and adaptive plug-and-play infrastructure; and to provide a 
unique education and research environment for students and faculty at NPS. Secondary objectives include 
examining dual-use capabilities for homeland security, stabilization, reconstruction, disaster 
relief/humanitarian assistance, and for other government agencies.  
These goals are accomplished by providing, on a quarterly basis, a unique field experiment venue in 
which innovation and collaboration between the Department of Defense, government agencies, industry, 
and universities are encouraged, and in which SOF operator participation and feedback are utilized. The 
Camp Roberts/Fort Hunter Liggett/Camp Atterbury/Camp Dawson portion focuses on urban and rural 
terrain, whereas the San Francisco Bay/European and other maritime locations focus on maritime 
interdiction operations, port security, and riverine operations. Major emphasis at Camp Roberts and Fort 
Hunter Liggett is on pre-requirements experimentation and rapid response to USSOCOM component 
command requests. Camp Atterbury emphasis is on SOF/first responder concepts, training, and evaluations 
of newly available technologies for near-term utilization. Camp Dawson emphasizes untethered biometrics 
collection and related communications. USSOCOM SOKF-J9 has been assigned the lead in conducting 





The program relies heavily on the operational knowledge of the NPS joint student body, as well as a very 
close working relationship with USSOCOM. Congressional funding, together with funding from 
USSOCOM and other government agencies and laboratories, has provided the required support. In FY08, 
27 thesis students and 31 NPS faculty from 9 departments and institutes participated, including 21 Ph.Ds. 
The program supports course projects in several departments and also involves participation from 16 other 





Focus is placed on network communications, unmanned systems, biometrics, airspace management and 







RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source. The CDTEMS 
program exceeded $1,228K in FY2007. A profile of the sponsored program for the Center for Defense 
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A FIELD EXPERIMENTATION PROGRAM FOR SPECIAL OPERATIONS 
David W. Netzer, Distinguished Professor 
Center for Defense Technology and Education for the Military Services 
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To enhance special operations forces’ technological capabilities and satisfy operational 
requirements by identifying key gaps and inefficiencies in capabilities and exploring viable solutions from 
emerging technologies through the use of quarterly field experiments. To provide a unique, 
interdisciplinary graduate education experience for Naval Postgraduate School students, and research 
opportunities for NPS faculty in which the latest technologies, concepts of operation, and human systems 
integration are evaluated in a field environment. 
 
 
THE INTEGRATION OF SPECIAL OPERATIONS FORCES (SOF) UASS INTO AN SOF 
TACTICAL NETWORK 
David W. Netzer, Distinguished Professor 
Center for Defense Technology and Education for the Military Services 
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To enhance the U.S. Special Operations Command-Naval Postgraduate School (NPS) 




NAVAL POSTGRADUATE SCHOOL FIELD EXPERIMENTATION SUPPORT FOR SOKF-J9 
David W. Netzer, Distinguished Professor 
Center for Defense Technology and Education for the Military Services 
Sponsor: U.S. Special Operations Command 
 
OBJECTIVE: To enhance special operations forces’ technological capabilities and satisfy operational 
requirements by identifying key gaps and inefficiencies in capabilities and exploring viable solutions from 
emerging technologies through the use of quarterly field experiments. 
 
 
SCAN EAGLE UASS WITH MOBILE GCS AND FGCS; NAVAL POSTGRADUATE SCHOOL 
NPS UFR FY07 
David W. Netzer, Distinguished Professor 
Center for Defense Technology and Education for the Military Services 
Sponsor: Office of the Secretary of Defense 
 
OBJECTIVE: To add a SIPRNET capability to the TOC at Camp Roberts and to repair and upgrade an 
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The National Security Institute (NSI) is a collaboration between the Lawrence Livermore National 
Laboratory (LLNL; Livermore, California), the Naval Postgraduate School (NPS; Monterey, California) 
and the University of California Santa Barbara (UCSB; Santa Barbara, California). The focus of the 





• Naval Postgraduate School is an academic institution whose emphasis is on study and research 
programs relevant to the Navy's interests, as well as to the interests of other arms of 
the Department of Defense. The programs are designed to accommodate the unique requirements 
of the military. 
• Lawrence Livermore National Laboratory is one of the nation’s foremost applied-science and 
engineering laboratories. LLNL’s defining responsibility is national security, with missions that 
include stockpile stewardship, nonproliferation, and multidisciplinary research to enhance national 
security. 
• University of California at Santa Barbara houses eight national centers and institutes, with a 
top-twenty engineering school, five Noble laureates, and substantial federal funding in critical 
research. 
 
NPS recognizes the contributions of its academic partners in this project. In accordance with federal ethics 
regulations, however, NPS and the federal government do not endorse any non-federal university, its 





• Mr. T.R. (“TR”) Komchar, Interim Head of National Security Programs, LLNL 
• Dr. Leonard Ferrari, Provost, NPS 





By joining the respective strengths of the partners in research and education, we have a synergistic 
combination of personnel and facilities. Other national and international institutions may affiliate with the 
NSI on specific collaborative projects. By combining the exceptional talents of the personnel and the 
outstanding facilities of these national institutions, we aim to leverage the existing expertise and experience 
as we seek to combine DoD-focused research and development for national defense with 
federal/state/local-focused research and development for homeland security. 
 
 




RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source. The NSI 
program exceeded $497K in FY2007. A profile of the sponsored program for the National Security 
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The Center for Asymmetric Warfare (CAW) is a new research center at the Naval Postgraduate School 
(NPS) that predicts vulnerabilities in homeland defense and researches, develops, and tests protections. 
The CAW is a federal government organization that was established in 1999 in recognition of the need 
to support U.S. military forces and local/state/federal organizations in identifying, countering, 
and controlling the effects of asymmetric warfare (AW) in support of the Global War on Terrorism. The 
CAW has since established itself as a leader in its field. 
The CAW is committed to providing the best exercises, training, technology, and education in an 
integrated environment in an effort to enable participants to achieve their goals and objectives. 
In 2008, the CAW joined NPS as a satellite division, located at Point Mugu, California, aligned under 
the NPS Research Department. As part of the Research Department, the CAW has the flexibility to operate 
across the four institutes and four schools that comprise the Naval Postgraduate School. It also allows the 
CAW to capitalize on the expertise of NPS’ many distinguished alumni, faculty, and students, who can 
perform as interns. 
The CAW builds exercises that include participants from local, state, federal, Department of Defense 
(DoD), military, and private sector entities.  
The CAW offers a multi-faceted team that has experience from state and local emergency management 
and military exercise planning and execution, with an emphasis on domestic and international port security 





• Training - Recognized subject matter experts develop and deliver a wide variety of student-based 
training courses, including the National Incident Command System (NIMS), the Incident 
Command System (ICS), and Defense Support of Civil Authorities (DSCA). 
The CAW also provides training in specific areas of the exercise design process, such as 
identification of exercise requirements and development of the Exercise Master Scenario Events 
List (MSEL).  
• Exercise Design - Facilitation of multiple and diverse response and support agencies with 
different operational characteristics and cultures to identify the procedural, physical, and logistics 
needs for the successful execution of an exercise. This leads to the development of complex but 
realistic scenario-based challenges that meet the goals and objectives of the participating agencies.  
• Exercise Delivery - Management of the exercise activities, including set up of the environment, 
conducting and controlling exercise activities, preventing peripheral events from disrupting the 
exercise, and facilitating participating agencies' responses to the scenario events for capturing 
lessons learned and best practices.  
• Exercise Documentation - The CAW is experienced in producing the full spectrum of exercise 
documentation, including training, design, control, execution, instructional aides, and after action 
documents. 
• Resources - Personnel, products, and/or locations that enhance the realism of the scenario and the 
learning experience, ranging from: 
 
o Simulated weapons and explosives 
o Large scale props, such as ships, aircraft, and buildings 
o Opposition forces 
o Simulated casualties 
o Contaminated victims 
o Video production to support the exercise scenario or capture and document exercise 
activities 
o Press/media representatives 
o Fast Patrol Craft, CAW-1 
 










RESEARCH PROGRAM (Research and Academic)-FY2007: 
 
The Naval Postgraduate School’s sponsored program exceeded $102.9 million in FY2007. Sponsored 
programs included both research and educational activities funded from an external source. The CAW 
program exceeded $36K in FY2007.  A profile of the sponsored program for the Center for Asymmetric 
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